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(54) LIQUID CRYSTAL DISPLAY DEVICE AND METHOD OF MANUFACTURING THE SAME AS WELL AS 
DRIVING METHOD FOR THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bright liquid crystal display 
device which is high in contrast and is excellent in visual angle 
characteristics without requiring complicated process steps and a high 
degree of technology. 

SOLUTION: The electrodes on a first substrate grasping a liquid crystal 
layer where >2 kinds of microregions coexist are formed to a shape 
having good symmetricalness and the electrodes on a second substrate 
are formed wider than the electrodes on the first substrate to cover the 
entire part of the upper parts of the electrodes on the first substrate. 
Columnar spacers exist in the positions nearly at the symmetric centers 
of the electrodes on the first substrate, by which the electrodes in 
driving are made diagonal with the substrates and the orientation of the 
liquid crystals within one pixel is naturally divided to plural regions. The 
division is rapidly effected with the columnar spacers as the nuclei for 
the division and the division boundaries are stabilized, by which the 
higher speed and wide visual field angle are achieved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal display with which a liquid crystal layer is pinched between two 
substrates, and two or more sorts of minute fields live together in a liquid crystal layer. The liquid 
crystal display with which the electrode on the 1st substrate is a configuration with sufficient symmetric 
property, and the electrode on the 2nd substrate is larger than the electrode on the 1 st substrate with 
liquid crystal display, and covers the whole upper part of the electrode on the 1st substrate, and is 
characterized by the thing of the electrode on the 1st substrate which a dielectric exists in the location 
of center of symmetry mostly at least. 

[Claim 2] It is the liquid crystal display with which a liquid crystal layer is pinched between two 
substrates, and two or more sorts of minute fields live together in a liquid crystal layer. The liquid 
crystal display with which the electrode on the 1 st substrate is a configuration with sufficient symmetric 
property, and the electrode on the 2nd substrate is larger than the electrode on the 1st substrate with 
liquid crystal display, and covers the whole upper part of the electrode on the 1st substrate, and is 
characterized by the thing of the electrode on the 1st substrate which a column-like spacer exists in 
the location of center of symmetry mostly at least. 

[Claim 3] It is the liquid crystal display with which a liquid crystal layer is pinched between two 
substrates, and two or more sorts of minute fields live together in a liquid crystal layer. The liquid 
crystal display characterized by for the electrode on the 1st substrate being a configuration with 
sufficient symmetric property, and for the electrode on the 2nd substrate being larger than the 
electrode on the 1st substrate, and covering the whole upper part of the electrode on the 1st substrate, 
and the part of the electrode on the 1st substrate in which an electrode does not exist being in the 
location of center of symmetry mostly at least. 

[Claim 4] It is the liquid crystal display with which a liquid crystal layer is pinched between two 
substrates, and two or more sorts of minute fields live together in a liquid crystal layer. The electrode 
on the 1st substrate is the configuration where the configuration with sufficient symmetric property 
stood in a row, and the electrode on the 2nd substrate is larger than the electrode on the 1st substrate. 
And the liquid crystal display which covers the whole upper part of the electrode on the 1st substrate, 
and is characterized by the thing of the electrode on the 1st substrate which a column-like spacer 
exists in the location of center of symmetry mostly at least. 

[Claim 5] It is the liquid crystal display with which a liquid crystal layer is pinched between two 
substrates, and two or more sorts of minute fields live together in a liquid crystal layer. The electrode 
on the 1st substrate is the configuration where the configuration with sufficient symmetric property 
stood in a row, and the electrode on the 2nd substrate is larger than the electrode on the 1st substrate. 
And the liquid crystal display characterized by covering the whole upper part of the electrode on the 1st 
substrate, and the part of the electrode on the 1st substrate in which an electrode does not exist being 
in the location of center of symmetry mostly at least. 

[Claim 6] The liquid crystal layer with which two or more sorts of minute fields coexist with the first 
substrate with which wiring and a thin film transistor were formed, and the 2nd substrate which counters 
said first substrate and is arranged is pinched. The transparency field in which the reflective field and 
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transparent electrode with which the reflector is formed in said first substrate are formed is prepared. 
The liquid crystal display according to claim 1 to 5 characterized by forming a common electrode in said 
2nd substrate, and impressing an electrical potential difference between a reflector, and said said 
transparent electrode and said common electrode. 

[Claim 7] The liquid crystal display according to claim 1 to 6 with which the electrode on the 2nd 
substrate is characterized by the thing of the 2nd substrate currently mostly formed in the whole 
surface. 

[Claim 8] The liquid crystal display according to claim 1 to 7 characterized by arranging the electrode 
for shielding besides the electrode for a pixel display at the electrode on the 1st substrate. 
[Claim 9] Two or more video-signal electrodes which cross in the shape of a matrix at two or more scan 
signal electrode and them at a 1st substrate top, It has two or more thin film transistors formed 
corresponding to each intersection of these electrodes. At least one pixel consists of each field 
surrounded with two or more of said scan signal electrodes and video-signal electrodes. It has the pixel 
electrode connected to the thin film transistor corresponding to each pixel. It is the liquid crystal display 
which has the common electrode which gives a reference potential over two or more pixels on the 2nd 
substrate. Said pixel electrode and said scan electrode, said video-signal electrode, and said thin film 
transistor are a liquid crystal display according to claim 1 to 7 characterized by dissociating through an 
interlayer insulation film. 

[Claim 10] Two or more video-signal electrodes which cross in the shape of a matrix at two or more 
scan signal electrode and them at a 1st substrate top, It has two or more thin film transistors formed 
corresponding to each intersection of these electrodes. At least one pixel consists of each field 
surrounded with two or more of said scan signal electrodes and video-signal electrodes. It has the pixel 
electrode connected to the thin film transistor corresponding to each pixel. It is the liquid crystal display 
which has the common electrode which gives a reference potential over two or more pixels on the 2nd 
substrate. Said pixel electrode and said scan electrode, said video-signal electrode, and said thin film 
transistor are separated through an interlayer insulation film. And the liquid crystal display according to 
ciaim 8 characterized by arranging said some of pixel electrodes or the electrode for shielding in one [ at 
least ] upper part of said scan signal electrode and a video-signal electrode. 

[Claim 11] It is the liquid crystal display which has the 1st substrate, the 2nd transparent substrate, the 
liquid crystal layer pinched by these, and a color filter layer. Said color filter layer is arranged on said 1st 
substrate, and said liquid crystal layer is arranged between said color filter layer and said 2nd substrate. 
Two or more scan-on 1 st [ under said color filter layer / said ] substrate signal electrode, It has two or 
more thin film transistors formed in them corresponding to each intersection of two or more video- 
signal electrodes which cross in the shape of a matrix, and these electrodes. At least one pixel consists 
of each field surrounded with two or more of said scan signal electrodes and video-signal electrodes. It 
has the pixel electrode connected to the thin film transistor corresponding to each pixel, and has the 
common electrode which gives a reference potential over two or more pixels on the 2nd substrate. Said 
pixel electrode The liquid crystal display according to claim 1 to 7 characterized by being arranged 
between said color filter layers and said liquid crystal layers. 

[Claim 12] It is the liquid crystal display which has the 1st substrate, the 2nd transparent substrate, the 
liquid crystal layer pinched by these, and a color filter layer. Said color filter layer is arranged on said 1st 
substrate, and said liquid crystal layer is arranged between said color filter layer and said 2nd substrate. 
Two or more scan-on 1st [ under said color filter layer / said ] substrate signal electrode, It has two or 
more thin film transistors formed in them corresponding to each intersection of two or more video- 
signal electrodes which cross in the shape of a matrix, and these electrodes. At least one pixel consists 
of each field surrounded with two or more of said scan signal electrodes and video-signal electrodes. It 
has the pixel electrode connected to the thin film transistor corresponding to each pixel, and has the 
common electrode which gives a reference potential over two or more pixels on the 2nd substrate. Said 
pixel electrode The liquid crystal display according to claim 8 characterized by being arranged between 
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sand color filter layers and said liquid crystal layers, and arranging said some of pixel electrodes or the 
electrode for shielding in one [ at least ] upper part of said scan electrode and a video-signal electrode. 
[Claim 13] The liquid crystal display according to claim 1 to 12 characterized by slitting or the part 
which does not have an electrode in part from an edge existing in some electrodes for the pixel display 
of the 1 st substrate. 

[Claim 14] The liquid crystal display according to claim 1 to 13 characterized by the part of the angle of 
the electrode for the pixel display of the 1 st substrate having projected toward an outside. 
[Claim 15] The liquid crystal display according to claim 1 to 14 characterized by establishing the crevice 
in some electrodes for the pixel display of the 1st substrate. 

[Claim 16] The liquid crystal display according to claim 10 to 15 characterized by a crevice being the 
structure which put the dig lump into the interlayer insulation film. 

[Claim 1 7] installing at least one side of a forward compensation film between the 1st or 2nd substrate 
and a polarizing ptate optically with a negative compensation film — especially, the liquid crystal display 
according to claim 1 to 16 characterized by making isotropic the refractive-index anisotropy of a liquid 
crystal layer and a compensation film in the 1 viewing-angle direction at least in the liquid crystal 
orientation condition at the time of a black display. 

[Claim 18] The liquid crystal display according to claim 1 to 17 characterized by having the quarter 
wavelength plate on both sides of a liquid crystal layer, respectively, and the optical axis of a quarter 
wavelength plate lying at right angles mutually. 

[Claim 19] The liquid crystal display according to claim 18 characterized by setting up the transparency 
shaft of two polarizing plates which cross 90 degrees mutually in the direction which wants to acquire a 
larger viewing-angle property. 

[Claim 20] The liquid crystal display according to claim 1 to 19 characterized by liquid crystal containing 
a macromolecule organic compound. 

[Claim 21] The manufacture approach of the liquid crystal display according to claim 20 characterized by 
macromolecule-izing a monomer and oligomer in liquid crystal after liquid crystal pours in liquid crystal 
between substrates including a monomer or oligomer. 

[Claim 22] The liquid crystal display according to claim 1 to 21 with which a liquid crystal layer is 
characterized by consisting of liquid crystal negative in a dielectric constant anisotropy, and carrying out 
orientation almost perpendicularly to a substrate at the time of no electrical-potential-difference 
impressing. 

[Claim 23] The liquid crystal display according to claim 22 characterized by forming the pre tilt angle 
beforehand along the direction where liquid crystal falls when an electrical potential difference is 
impressed. 

[Claim 24] The manufacture approach of the liquid crystal display according to claim 23 characterized by 
the approach of forming a pre tilt angle being an optical exposure. 

[Claim 25] The manufacture approach of the liquid crystal display according to claim 24 characterized by 
performing an optical exposure from across to a substrate. 

[Claim 26] The manufacture approach of the liquid crystal display according to claim 24 characterized by 
an optical exposure irradiating polarization from across to a substrate. 

[Claim 27] The liquid crystal display according to claim 1 to 20 with which a liquid crystal layer is 
characterized by for the dielectric constant anisotropy having consisted of forward liquid crystal, to 
have been able to twist at the time of no electrical-potential-difference impressing, and having taken 
nematic structure. 

[Claim 28] The liquid crystal display according to claim 27 characterized by four kinds of minute fields 
where it starts with the direction of torsion of a liquid crystal molecule into each pixel, and directions 
differ living together. 

[Claim 29] The liquid crystal display according to claim 1 to 20 with which a liquid crystal layer is 
characterized by for the dielectric constant anisotropy having consisted of forward liquid crystal, and 
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haying taken homogeneous structure at the time of no electrical-potential-difference impressing. 
[Claim 30] The liquid crystal display according to claim 29 characterized by two kinds of minute fields 
where the directions of a standup of a liquid crystal molecule differ in each pixel living together. 
[Claim 31] A liquid crystal display given in claim 28~30 characterized by the pre tilt angle of the liquid 
crystal in a vertical substrate being 1 degree or less any 1. 

[Claim 32] The manufacture approach of the liquid crystal display according to claim 31 characterized by 
irradiating polarization from a perpendicular direction mostly to a substrate. 

[Claim 33] The drive approach of of the any 1, claim 22, claim 23, or the liquid crystal display according 
to claim 27 to 31 of claims 1-20 characterized by carrying out a dot reversal drive. 

[Claim 34] The drive approach of of the any 1, claim 22, claim 23, or the liquid crystal display according 
to claim 27 to 31 of claims 1-20 characterized by returning to a black condition before one frame is 
completed. 

[Claim 35] The drive approach of of the any 1, claim 22, claim 23, or the liquid crystal display according 
to claim 27 to 31 of claims 1-20 characterized by impressing the electrical potential difference near the 
threshold electrical potential difference of liquid crystal before one frame begins. 

[Claim 36] The drive approach of of the any 1, claim 22, claim 23, or the liquid crystal display according 
to claim 27 to 31 of claims 1-20 characterized by shading the part in which optical leakage appears 
when the electrical potential difference near the threshold electrical potential difference of liquid crystal 
is impressed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to this equipment used as a liquid crystal display and its 
manufacture approach, and a liquid crystal display that is easy to manufacture especially and was 
moreover excellent in the viewing-angle property, and its manufacture approach. This invention relates 
to the liquid crystal display which combines the reflective section and the transparency section and its 
manufacture approach, and the drive approach again. 

[0002] The liquid crystal display in this invention is used for the monitor in amusement facilities, such as 
a monitor used for perusal of the monitor in the terminal monitor in the monitor of a personal computer, 
the monitor for FA, television for home use, a hospital, a library, an art gallery, etc., an air traffic control 
tower, etc., and a newspaper, perusal at each public office, etc., a personal monitor in a school or a 
private school, various terminal monitors for media use in an individual, and pachinko, etc. Moreover, it is 
used also for the light valve for liquid crystal projectors. Furthermore, a cellular phone etc. carries and it 
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is used for an easy information personal digital assistant and the personal digital assistant especially 

used regardless of the interior of a room and the outdoors. 

[0003] 

[The technique of****] In the liquid crystal display of the torsion pneumatic (it is written as "TN" 
below twisted nematic;) mold currently used widely conventionally, when a liquid crystal molecule 
changes the sense of an orientation vector in the direction of electric field from "white" display 
condition that the liquid crystal molecule at the time of electrical-potential-difference un-impressing is 
parallel to a substrate front face, according to applied voltage, it becomes "black" display from "white" 
display condition gradually. However, there is a problem that the angle of visibility of a TN liquid crystal 
display is narrow, by the characteristic behavior of the liquid crystal molecule of this electrical- 
potential-difference impression. The problem that this angle of visibility is narrow is remarkable 
especially in the direction of a standup of the liquid crystal molecule in a halftone display. 
[0004] As an approach of improving the viewing-angle property of a liquid crystal display, a technique 
which is indicated by JP,4-261 522,A, JP,6-43461 ,A, or JP,1 0-3331 80,A is proposed. As the liquid crystal 
cell which carried out the homeotropic orientation is created with these techniques, it inserts between 
two polarizing plates installed so that a polarization shaft might intersect perpendicularly and it is shown 
in drawing 1 7 (a), (b), and (c) t by using the common electrode 502 which has opening 517, slanting 
electric field were generated in each pixel, each pixel was made into two or more liquid crystal domains 
by this, and the viewing-angle property is improved. Especially in JP.4-261 522.A, when an electrical 
potential difference is impressed, high contrast is realized by controlling the direction to which liquid 
crystal inclines. Moreover, the optical compensating plate was used if needed and the black viewing- 
angle property is improved as indicated by JP, 6-43461 , A. Furthermore, in JP, 6-43461 , A, also not only in 
the liquid crystal cell which carried out the homeotropic orientation but in the eel which carried out TN 
orientation, slanting electric field divided each pixel into two or more domains, and the viewing-angle 
property is improved. Furthermore, in order for the effectiveness of the slanting electric field generated 
with the common electrode which has opening to prevent being influenced by the electric field from a 
thin film transistor, the Gaea truck in, and a drain line, arranging a thin film transistor, the Gaea truck in, 
and a drain line in the lower part of a display electrode is stated to JP,1 0-3331 80,A. 
[0005] The eel in which the technique which produces slanting electric field, divides the direction of 
orientation of the liquid crystal in a pixel, and carries out wide-field-of^view cornification by having 
opening in one substrate, preparing the second electrode in opening in the liquid crystal display with 
which two or more sorts of minute fields live together in a liquid crystal layer at JP,10-20323,A, and 
impressing an electrical potential difference to this second electrode furthermore mainly carried out TN 
orientation is described. In order to extend the angle of visibility of a perpendicular orientation mold 
liquid crystal display to JP,5-1 13561, A, the thing for securing brightness for which forward and a 
negative quarter wavelength plate are used optically is described as the negative compensation film 
optically for negating the angular dependence of the rate of a birefringence of the liquid crystal at the 
time of no electrical-potential-difference impressing. 

[0006] In order to divide the liquid crystal which furthermore carried out perpendicular orientation to the 
No. 2947350 official report at the time of electrical-potential-difference impression, it is indicated 
preparing a projection or an electrode slit in an up-and-down substrate and that at least one side is a 
projection. Moreover, since the official announcement patent Taira No. 505247 [ five to ] official report 
is rotated maintaining a liquid crystal molecule at a substrate and a horizontal direction, the substrate 
and the liquid crystal display of the In-Plane-Switching (IPS) method it was made to produce horizontal 
electric field are proposed, preparing both two electrodes on substrate of one of the two, and applying 
an electrical potential difference to inter-electrode [ these / two ]. By this method, when an electrical 
potential difference is impressed, the major axis of a liquid crystal molecule does not start to a 
substrate. For this reason, change of the birefringence of the liquid crystal when changing the viewing- 
angle direction is small, and there is the description that an angle of visibility is large. 
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[0Q07] Furthermore, a dielectric constant anisotropy carries out the homeotropic orientation of the 
forward liquid crystal other than the above-mentioned IPS mode to Journal of Applied Physics, Vol.45, 
No.12 (1974) 5466, or JP.1 0-1 86351 ,A, and the method which moves a liquid crystal molecule to a 
substrate and a horizontal direction by electric field horizontal to a substrate is described. At this time, 
as a result of dividing the liquid crystal molecule which carried out the homeotropic orientation for the 
direction of electric field into two or more fields to which the directions to which it inclines differ, a 
liquid crystal display with a large angle of visibility is obtained. 

[0008] Moreover, a square wall is created to JP.10-1 86330,A using the photosensitive matter, a pixel is 
formed in it by making this structure into a base unit, and a dielectric constant anisotropy dividing 
negative liquid crystal within each pixel by electrical-potential-difference impression, and pushing down 
is proposed. Furthermore, as the reflective mold liquid crystal display which can attain low-power- 
ization, and a liquid crystal display having the advantage of a transparency mold liquid crystal display 
with visibility more sufficient when dark in a perimeter than a reflective mold liquid crystal display, as 
shown in drawing 18 The gate wiring 2 and source wiring 3 are formed so that it may intersect 
perpendicularly mutually through the perimeter of the pixel electrode 1 of a active-matrix substrate. A 
thin film transistor 4 is formed in the pixel electrode 1, and the gate wiring 2 and source wiring 3 are 
connected to the gate electrode and source electrode of a thin film transistor 4. The transflective LCD 
with which the transparency field 6 which consists of a reflective field 5 which becomes the pixel 
electrode 1 from a metal membrane, and ITO was formed is indicated (refer to the patent No. 2955277 
official report). Moreover, in a transflective LCD, in order to prevent the optical leakage at the time of a 
black display So that the light which passes a polarizing plate also in the transparency section also in 
the reflective section, and carries out incidence to a liquid crystal layer may turn into the circular 
polarization of light using perpendicular orientation liquid crystal In order that the liquid crystal display 
which installs lambda/4 plate between a liquid crystal layer and a polarizing plate may ease the 
wavelength dependency of lambda/4 plate further to JP,2000-29010,A, the liquid crystal display which 
carries out the laminating of the lambda/2 plate to lambda/4 plate is indicated by JP,2000-35570,A. 
Also in these transflective liquid crystal displays, a liquid crystal display especially with the large angle of 
visibility of the transparency section was desired. 
[0009] 

[Problem(s) to be Solved by the Invention] However, while "micro-processing processes, such as a 
photoresist process about the common electrode 502," which are not needed for these common 
electrodes with the making process of the liquid crystal display of the usual TN mold in the technique of 
having opening are needed, it sticks and unites and there is an advanced problem of the vertical 
substrates 501 and 507 that a technique is needed. In the case of the active-matrix liquid crystal 
display which used switching elements, such as TFT, this problem is an especially big problem. That is, in 
the usual active-matrix liquid crystal display, it is only the substrate of one side which produces an 
active component, and that micro-processing processes, such as a photoresist process, are needed in 
order to produce active components, such as a thin-film diode, on one transparence substrate does not 
need io perform micro processing in other substrates usually called a "common electrode", and it is 
[ that the electrode is only formed in the whole surface, and ]. However, in the conventional technique, 
while micro-processing processes, such as a photoresist process, are needed and a process increases 
also about the "common electrode" for which micro processing is not usually needed, the advanced 
lamination technique of the vertical substrates 501 and 507 will be needed. When a thin film transistor, 
the Gaea truck in, and a drain line had been arranged in the lower part of a display electrode as 
furthermore indicated by JP,1 0-3331 80,A, there was a problem that a numerical aperture fell. 
[0010] Furthermore, since an electrical potential difference is not impressed, and opening of a common 
electrode is still black and still white in a normally white mode also at the time of a white display in no- 
MARIBURAKKUMO-DO at the time of a black display, it needs to shade, and also when it is any, it does 
not contribute as an effective area of a pixel. However, in the technique of having opening in the 
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copventional common electrode, since opening needs to perform immobilization of a division boundary, it 
is necessary to make the configuration of opening into a line at least, and leads to decline in a numerical 
aperture. 

[0011] Moreover, with the technique indicated by JP,10-20323,A, in order [ to which the special drive 
for impressing an electrical potential difference to the second electrode is needed at the time of a 
drive ] to carry out orientation division, there was a problem that the process which impresses an 
electrical potential difference was needed for the second electrode. Although the angle of visibility at 
the time of a black display is large, since the direction of orientation of the liquid crystal at the time of 
electrical-potential-difference impression was not specified exactly, the desirable division condition 
could attain the approach indicated by JP.5-1 13561, A by no pixels, but it had the problem that a feeling 
of a rough deposit is shown in a display, that an angle of visibility was not enough, etc. 
[0012] By the approach indicated by the No. 2947350 official report, there was a problem that eye 
doubling with an advanced vertical substrate which needs to give lithography was required for a vertical 
substrate. Moreover, in the method which topples an IPS method and the liquid crystal which carried out 
perpendicular orientation by longitudinal direction electric field, when the eel gap was made small for the 
improvement in the speed to which a numerical aperture becomes low, there was a problem that driver 
voltage became high. 

[0013] Furthermore, it sets to an IPS method and the method which drives the liquid crystal which 
carried out perpendicular orientation by longitudinal direction electric field. Since the layer of a color 
filter is arranged in the former between the layers and opposite substrates with which liquid crystal is 
arranged, When a switching element was formed especially with TFT structure, the electric field formed 
by impressing potential between a source electrode and the common electrode currently pulled out 
affected the layer of a color filter, and there was a problem of worsening the property of a display. 
[0014] That is, since sodium ion etc. is contained as an impurity, if electric field are built over the layer 
of a color filter, a charge will accumulate there and the charge up will be carried out to the coloring 
matter which constitutes a color filter layer. And if a color filter layer carries out the charge up, since 
electric field unnecessary to the liquid crystal of the lower part of the part will be in the condition of 
having started always, there was a problem of affecting especially a display property as color 
nonuniformity. Moreover, by the approach of creating a wall, in order to perform orientation division of 
liquid crystal, photolithography needed to be used, the wall needed to be created and there was a 
trouble that a process increased too. 

[0015] Although self-compensation-effectiveness arose and the comparatively large angle of visibility 
was furthermore obtained from light passing the reflective section twice also in the transflective LCD, 
there was a that an angle of visibility keeps [ that the visibility in the case of being dark in a perimeter is 
bad in the transparency section ] narrow trouble. Without making a complicated, the problem of the 
above conventional techniques, i.e., a photoresist process etc., etc., process increase, or requiring 
decline in an advanced lamination technique and a numerical aperture etc., the purpose of this invention 
is high contrast and is offering the liquid crystal display which was excellent in a viewing-angle property 
and visibility. Moreover, it aims at controlling generating of color nonuniformity in this liquid crystal 
display. Another purpose of this invention is offering such a manufacture approach that creates a liquid 
crystal display easily. Still more nearly another purpose of this invention is offering the drive approach of 
maintaining a wide-field-of-view angle and driving such a liquid crystal display at high speed. 
[0016] 

[Means for Solving the Problem] The liquid crystal display by this invention is a liquid crystal display with 
which a liquid crystal layer is pinched between two substrates, and two or more sorts of minute fields 
live together in a liquid crystal layer. The electrode on the 1st substrate is a configuration with sufficient 
symmetric property, and the electrode on the 2nd substrate is larger than the electrode on the 1 st 
substrate. And it is the liquid crystal display which covers the whole upper part of the electrode on the 
1st substrate, and is characterized by the thing of the electrode on the 1st substrate which a column- 
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like spacer exists in the location of center of symmetry mostly at least. Here, the configuration with 
sufficient symmetric property puts the configuration of the regular polygon more than a circle and a 
triangle. By creating the electrode by the side of opposite using an electrode with such sufficient 
symmetric property, so that the whole upper part of an electrode with sufficient symmetric property 
may be covered more widely than the electrode of a configuration with this sufficient symmetric 
property When an electrical potential difference is impressed between two electrodes, slanting electric 
field arise with sufficient symmetric property up and down, the direction which breaks down from the 
liquid crystal in which the dielectric constant anisotropy is carrying out perpendicular orientation by 
negative — moreover, in the liquid crystal which a dielectric constant anisotropy can twist by forward 
and is carrying out nematic orientation, the combination of the direction which can be twisted, and the 
direction which starts becomes two or more kinds, and orientation division of the liquid crystal in a pixel 
can be performed. Moreover, in the liquid crystal in which the dielectric constant anisotropy is carrying 
out homogeneous orientation by forward, the direction which starts becomes two kinds and orientation 
division of the liquid crystal in a pixel can be performed. Furthermore, since [ of a pixel configuration 
with sufficient symmetric property ] a column-like spacer is in the location of center of symmetry 
mostly, this column serves as a nucleus of division and there is desirable effectiveness that the division 
boundary where a speed of response is quick is stabilized on the occasion of division. Moreover, since a 
spacer exists in a pixel, it becomes very strong to the pressure from the outside, such as pushing a 
screen with a finger, liquid crystal flows according to outer pressure, and the fault that a feeling of a 
rough deposit arises [ a division boundary ] in a turbulence display is solved. 

[0017] Still more nearly another gestalt in this invention may transpose column-like a part or all of a 
spacer to a projection. Still more nearly another gestalt in this invention may be transposed to the part 
in which an electrode does not exist column-like a part or all of a spacer. In the case of torsion nematic 
orientation, if the thing small if possible of the pre tilt angle in the substrate side of liquid crystal is 
desirable and can do it 1 degree or less from a viewpoint from which the direction where liquid crystal 
starts serves as same probability, it is desirable that it is 0 degree. Moreover, also in homogeneous 
orientation, if the thing small if possible of the pre tilt angle in the substrate side of liquid crystal is 
desirable and can do it 1 degree or less from a viewpoint from which the direction where liquid crystal 
starts serves as same probability similarly, it is desirable that it is 0 degree. A polygon does not need to 
be a regular polygon correctly and a certain amount of deformation may occur. 

[0018] In the case of the usual liquid crystal display, a pixel electrode is a rectangle, but since it is the 
part of a configuration with each sufficient symmetric property and orientation division can be performed 
as mentioned above by considering as the configuration where put slitting into the pixel and the 
configuration with some sufficient symmetric property stood in a row as shown in drawing 2 (a) - (i), the 
same effectiveness as the electrode of a configuration with sufficient symmetric property as a whole is 
acquired. In addition, if it says from a viewpoint of a speed of response, the finer one of the pixel unit of 
the configuration with each sufficient symmetric property of hitting the subunit of such an electrode 
configuration is desirable. Moreover, since an electrode exists in a vertical substrate, the problem of the 
color nonuniformity by the charge up in the color filter layer which had become a problem in the IPS 
method and the method which topples the liquid crystal which carried out perpendicular orientation by 
longitudinal direction electric field is also solvable. 

[0019] In the case of the active-matrix liquid crystal display which used switching elements, such as 
TFT, especially this invention has remarkable effectiveness. That is, in the case of a active-matrix liquid 
crystal display, with the liquid crystal display component using the usual TN mode, it is only the 
substrate of one side which produces an active component, and that micro-processing processes, such 
as a photoresist process, are needed does not need to perform micro processing in other substrates 
usually called a "common electrode", and it is [ that the electrode is only formed in the whole surface, 
and ]. If it is going to perform orientation division to the liquid crystal in a pixel as [ this ] in order to 
extend an angle of visibility, since the angle of visibility is narrow, a photoresist process will increase 
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with the conventional technique. Since the increment in this photoresist process causes the load to a 
production facility, and the fall of the yield, it is desirable for there to be nothing. According to this 
invention, there is no increment in a photoresist process, orientation division of the liquid crystal in a 
pixel can be performed, and a large viewing-angle property can be acquired. Moreover, when column-like 
a part or all of a spacer is transposed to the part in which an electrode does not exist, the photoresist 
process of a common electrode increases, but since only the part used as the nucleus of division is 
good if an electrode does not exist, as compared with the conventional technique, the decline in a 
numerical aperture becomes remarkably small, and the fault of it of sacrificing important permeability 
with a transflective type especially is lost. 

[0020] The pixel structure in this invention is shown in drawing 1 (a) and (b). The dielectric constant 
anisotropy of liquid crystal was made negative, and assumed the case where perpendicular orientation 
was taken at the time of no electrical-potential-difference impressing. The inclination of a liquid crystal 
molecule when an electrical potential difference is impressed is shown in drawing 1 (a) at coincidence. 
By the slanting electric field produced automatically, a division boundary generates in the center of a 
pixel and a pixel is divided into two by two-dimensional. That is, liquid crystal falls toward a center from 
the edge of a pixel electrode. If the configuration of a pixel electrode is made symmetrical, since liquid 
crystal will fall toward a center from each side of a pixel electrode automatically, it is divided 
automatically. Since a column-like spacer is in the location of a pixel which hits center of symmetry 
mostly at this time, it becomes a nucleus at the time of liquid crystal falling and being divided into many 
fields. That is, since the cause which liquid crystal begins to divide has already existed, a cause speed of 
response is [ division ] promptly quick, and the core of a division boundary is fixed to this column. A 
column-like spacer is the configuration which reduced the pixel with sufficient symmetric property, the 
direction of a large electrode is large, namely, although the configuration of a trapezoid [ cross section ] 
is more desirable from the inclination of division, since the area of the spacer itself is small, it is more 
important than a configuration that a spacer exists. In addition, it is desirable to form a spacer with an 
isotropic or black ingredient optically, or to cover the spacer section and its circumference by the light- 
shielding film so that optical leakage may not occur from the spacer section. Moreover, as for this pillar- 
shaped spacer, creating using a photosensitive ingredient is common. As an ingredient, acrylate resin, a 
POJIREJISUTO ingredient of a novolak system, etc. which gave photosensitivity are mentioned. 
Moreover, you may form using an inorganic material. In addition, although the approach of using and 
creating photolithography to a substrate side with a common electrode is used well, it is more desirable 
to create a pillar-shaped spacer to the substrate side which has a pixel electrode from a viewpoint of 
eye doubling, however, the thing which a pillar-shaped spacer exists — important — a pixel electrode — 
since what is necessary is just to be in the location of center of symmetry mostly, even if it is on the 
electrode of an opposite substrate, an advanced eye doubling precision is not needed. 
[0021] This is the same even if it is the part in which an electrode does not exist instead of a pillar- 
shaped spacer even if it is the structure of the letter of a projection. However, when it is the part in 
which a projection or an electrode does not exist, only the point that it is necessary to be on the 
electrode of the direction which surely has a large area differs from a column-like spacer. In a projection, 
in case a pillar-shaped spacer is formed at the usual process, it is possible to create a projection to 
coincidence at the process which uses a halftone mask and which creates a pillar-shaped spacer using 
approaches, like one half leaves the black matrix ingredient and color filter ingredient which carry out 
exposure twice as compared with a column. 

[0022] Since there should be such a part only in the part used as the nucleus of division as stated 
above although the process of processing of an electrode increases when it is the part in which an 
electrode does not exist, decline in a numerical aperture can be prevented compared with the 
conventional technique. In order to make a division location still more reliable, as shown in - (m), the 
structure (that is, the part which does not have a pixel electrode like a broken line along a division 
boundary is prepared) of removing some pixel electrodes, as it is in drawing 6 (a) drawing 7 [ which puts 
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slitting into some pixel electrodes made into a form in which the part of the angle of a pixel electrode 
has projected toward the outside ] (a) - (g) may create. You may make it the structure of establishing a 
crevice in some pixel electrodes as it is furthermore in drawing 7 (h) - (n). Moreover, you may use 
combining these configurations. 

[0023] When the interlayer insulation film created by the organic film etc. is between TFT and a pixel 
electrode in the case of the structure of preparing a crevice, by making it the structure which digs an 
interlayer insulation film or an overcoat layer deep, in the case of the structure which has arranged the 
pixel electrode between a color filter layer which is described below, and a liquid crystal layer, a crevice 
can be created deeply, without making a process complicated, and it can make immobilization of the 
boundary section more reliable. Moreover, although it stabilizes to curled form orientation if an electrical 
potential difference is impressed, in the case of perpendicular orientation, a chiral agent may be put in, it 
may stabilize this orientation further, and may make a speed of response quick. Moreover, a part of 
slitting of the above-mentioned pixel and the form of a crevice may be set as a curled form within a 
pixel. Especially, in the case of a active-matrix liquid crystal display, an unnecessary disclination line 
may enter into the pixel polar zone under the effect of the longitudinal direction electric field from a 
scan signal electrode and a video-signal electrode. Although such a problem can solve the distance of a 
scan signal electrode, a video-signal electrode, and a pixel electrode by enlarging, it is not so desirable 
from a viewpoint of a numerical aperture to enlarge this distance, when pixel size becomes small. 
Another approach of solving this problem is arranging some pixel electrodes or the electrode for 
shielding in one [ at least ] upper part of a scan signal electrode and a Video-signal electrode. That is, if 
scan signal electrodes and all the video-signal electrodes are shielded with a pixel electrode, a numerical 
aperture will fall. Then, decline in a numerical aperture can be prevented by arranging a pixel electrode 
or the electrode for shielding in one [ at least ] upper part of a scan signal electrode and a video-signal 
electrode. Here, what kind of arrangement is chosen can consider the configuration of a pixel, 
arrangement of a scan signal electrode and a video-signal electrode, and the creation procedure of the 
electrode for shielding, and it can choose the best arrangement. 

[0024] The another solution approach to the pan which solves this problem is arranging a pixel electrode 
between a color filter layer and a liquid crystal layer. Even eye doubling of a color filter layer and a pixel 
electrode becomes unnecessary, and the superposition precision of a vertical substrate is sharply 
mitigated by this. It is completely impossible to acquire such remarkable effectiveness in the technique 
of having opening in a common electrode, and the thing for which a pixel electrode is arranged between 
a color filter layer and a liquid crystal layer in this way — the effect of the longitudinal direction electric 
field from a scan signal electrode and a video-signal electrode is sharply mitigable. Moreover, the liquid 
crystal display in this invention can make early liquid crystal orientation a still more positive thing by 
macromolecule-izing the monomer or oligomer of polymerization nature which carried out little mixing in 
liquid crystal, after controlling initial orientation by impressing an electrical potential difference between 
a common electrode and a pixel electrode. It is also good to drop temperature and to impress an 
electrical potential difference between a common electrode and a pixel electrode at a room temperature, 
applying an electrical potential difference between a common electrode and a pixel electrode, after 
making a liquid crystal layer into an isotropic phase with heating, in case initial orientation is controlled. 
Moreover, even if it makes it start before also heating the reaction of a monomer to an isotropic phase, 
you may make it start during heating and may make it start after cooling. Also when impressing an 
electrical potential difference between a common electrode and a pixel electrode at a room temperature 
and controlling initial orientation, a reaction may be made to cause before electrical-potential-difference 
impression, and a reaction may be made to cause after electrical-potential-difference impression. Since 
orientation division can be performed in the form of the usual drive at this time, the process which 
impresses an electrical potential difference to the second electrode (control electrode) as indicated by 
JP,10-20323,A is unnecessary. 

[0025] Moreover, the manufacture approach of the liquid crystal display in this invention uses the 
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approach of optical orientation etc. for a substrate beforehand, controls the pre tilt angle according to a 
division configuration, and even if it is very trustworthy in control of initial orientation, it is good. The 
effectiveness of slanting electric field and a pre tilt angle is effective in multiplication by this, and 
division orientation can be far realized effectively rather than one of processings. For example, the 
matter which has the functional group which can control the orientation of liquid crystal by polarization 
like a cinnamic-acid radical, or E-em ERUSHI-dee — ' — Digest of Technical Papers (AM- 
LCD'96/IDW96 Digest of Technical Papers) of 96/Aide-W96 — by the polarization exposure which is 
indicated by P.337 A giant molecule in which a sensitization radical carries out a polymerization is used 
for the orientation film, and polarization is irradiated from across through a mask at each part so that a 
pre tilt angle may stick in the direction which met the division configuration. In this case, since actuation 
of optical orientation will increase if there are not much many polygonal sides, eight square shapes to 4 
square-shape extent is desirable. 

[0026] Although the approach of such division orientation is learned well, division can be more certainly 
maintained at the time of a drive by macromolecule-izing the monomer or oligomer of polymerization 
nature which carried out little mixing into liquid crystal even case [ which was such ]. Other components 
may be included, as long as it can also use any, such as a photoresist monomer, thermosetting 
monomers, or these oligomer, and these are included as the monomer used for this invention, and 
oligomer. "The photoresist monomer or oligomer" used for this invention has the desirable latter 
especially from the ease of actuation including the ultraviolet curing monomer which reacts not only by 
what reacts by the visible ray but by ultraviolet rays. 

[0027] Moreover, although the high molecular compound used by this invention has structure similar to 
the monomer which shows liquid crystallinity, and the liquid crystal molecule containing oligomer, since it 
is not necessarily what is used in order to carry out orientation of the liquid crystal, it may have 
flexibility which has an alkylene chain. Moreover, you may be the thing of monofunctional nature and the 
thing of two functionality, the monomer which has polyfunctional [ of three or more organic functions ] 
are sufficient. 

[0028] As the light used by this invention, or an ultraviolet curing monomer For example To 2-ethyl, 
KISHIRU acrylate, butyl ethyl acrylate, butoxy ethyl acrylate, 2-cyano ethyl acrylate, benzyl acrylate, 
cyclohexyl acrylate, 2-hydroxypropyl acrylate, 2-ethoxyethyl acrylate, N, N-ethylamino ethyl acrylate, N, 
N-dimethylamino ethyl acrylate, dicyclopentanil acrylate, dicyclopentenylacrylate, glycidyl acrylate, 
tetrahydrofurfuryl acrylate, ISOBO nil acrylate, isodecyl acrylate, laurylacrylate, Morpholine acrylate, 
phenoxy ethyl acrylate, phenoxy diethylene-glycol acrylate, 2 and 2, 2-trifluoro ethyl acrylate, 2, 2, 3 and 
3, a 3-pentafluoro propylure crate, 2, 2, 3, Monofunctional acrylate compounds, such as 3- 
tetrafluoropropylacrylate, 2, 2, 3, 4 and 4, and 4-hexafluoro butyl acrylate, can be used. 
[0029] moreover 2-ethylhexyl methacrylate, butyl ethyl methacrylate, butoxyethylmethacrylate, 2-cyano 
ethyl methacrylate, benzyl methacrylate, cyclohexyl methacrylate, 2-hydroxypropyl methacrylate, 2- 
ethoxyethyl acrylate, N, and N-diethylamino ethyl methacrylate, N, N-dimethylaminoethyl methacrylate, 
dicyclopentanil methacrylate, dicyclopentenylmethacrylate, glycidyl methacrylate, tetrahydrofurfuryl 
methacrylate, ISOBO nil methacrylate, isodecyl methacrylate, Lauryl methacrylate, morpholine 
methacrylate, phenoxy ethyl methacrylate, phenoxy diethylene-glycol methacrylate, 2 and 2, 2- 
trifluoroethylmethacrylate, 2, 2 and 3, 3-tetrafluoro propyl methacrylate, 2, 2, 3, Monofunctional 
methacrylate compounds, such as 4, 4, and 4-hexafluoro butyl methacrylate, can be used. 
[0030] Furthermore - bis-acryloyloxy diphenyl ether, and 4 and 4 T -biphenyl diacrylate, diethylstilbestrol 
diacrylate, 1, 4-bis-acryloyloxy benzene, 4, and 4 '4, 4'-bis-acryloyloxy diphenylmethane, 3, 9-screw [1, 
A 1-dimethyl-2-acryloyloxyethyl]-SUPIRO [ 2, 4, 8, and 10-tetra-] [5, 5] undecane, alpha, alpha'-screw 
[4-acryloyloxy phenyfl-1, 4-diisopropylbenzene, 1,4-bisacryloyloxytetrafluorobenzene, 4, 4'- 
bisacryloyloxyactafluorobiphenyl, diethylene glycol diacrylate, 1 ,4-butanediol diacrylate, 1, 3-butylene- 
glycol diacrylate, dicyclopentanil diacrylate, glycerol diacrylate, 1, 6-hexanediol diacrylate, neopentyl 
glycol diacrylate, tetraethylene glycol diacrylate, trimethylolpropane triacrylate, pentaerythritol 
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tetraacrylate, a pentaerythritol thoria chestnut rate, A ditrimethylolpropanetetraacrylate, 
dipentaerythritol hexaacrylate, dipentaerythritolmonohydroxypentaacrylate, 4, and 4-diacryloyl oxy- 
stilbene, 4,4'-diacryloyl oxydimethylstilbene, 4, A - diacryloyl oxy-dibutyl stilbene, and - diacryloyl oxy- 
diethyl stilbene, and 4 '4, 4-diacryloyl oxy-dipropyl stilbene, 4, and 4 f 4, 4'-diacryloyl oxy-dipentyl 
stilbene, 4, A - diacryloyl-oxy-dihexylstilbene, and 4 '4, 4-diacryloyl oxy-difluoro stilbene, 2, 2, 3, 3 and 
4, 4-hexafluoro pentanediol -1, 5-diacrylate, 1, 1, 2, 2 and 3, the 3-hexafluoro propyl -1, Polyfunctional 
acrylate compounds, such as 3-diacrylate and urethane acrylate oligomer, can be used. 
[0031] Further again Diethylene-glycol dimethacrylate, 1 ,4-butanediol dimethacrylate, 1, 3-butylene- 
glycol dimethacrylate, dicyclopentanil dimethacrylate, glycerol dimethacrylate, 1 , 6-hexanediol 
dimethacrylate, Neopentyl glycol dimethacrylate, tetraethylene glycol dimethacrylate, 
trimethylolpropanetrimethacrylate, pentaerythritol tetra-methacrylate, pentaerythritol trimethacrylate, 
Ditrimethylolpropane tetra methacrylate, dipentaerythritol hexamethacrylate, 
dipentaerythritolmonohydroxypentamethacrylate, 2, 2, 3, 3 and 4, 4-hexafluoro pentanediol -1, 5- 
dimethacrylate, Although there are polyfunctional methacrylate compounds, such as urethane 
methacrylate oligomer, other styrene, amino styrene, vinyl acetate, etc., it is not limited to this. 
[0032] Moreover, since the driver voltage of the component of this invention is influenced by the 
interface interaction of polymeric materials and a liquid crystal ingredient, it may be a high molecular 
compound containing a fluorine element. As such a high molecular compound The KISAFURUORO propyl 
-1, 3-diacrylate, 2 and 2, 2-trifluoro ethyl acrylate, 2, 2, 3, 3, to 2, 2, 3, 3, 4, and 4- to KISAFURUORO 
pentanediol -1, 5-diacrylate, 1, 1, 2, 2 and 3, and 3- KISAFURUO lob chill acrylate, 2 and 2, 2- 
trifluoroethylmethacrylate, 2, 2, 3, to 3-pentafluoro propylacrylate, 2, 2 and 3, 3- 

tetrafluoropropylacrylate, 2, 2, 3, 4 and 4, and 4- Although the high molecular compound compounded 
from the compound containing 3-tetrafluoro propyl methacrylate, 2, 2, 3, 4 and 4, 4-hexafluoro butyl 
methacrylate, urethane acrylate oligomer, etc. is mentioned, it is not limited to this. 
[0033] When using light or an ultraviolet curing monomer as a high molecular compound used for this 
invention, the initiator for light or ultraviolet rays can also be used. As this initiator, various things are 
usable. For example 2 and 2-diethoxy acetophenone, Acetophenone systems, such as 2-hydroxy-2- 
methyl-1-phenyl-1-ON, 1-(4-isopropyl phenyl)-2-hydroxy-isobutane-1-ON, and 1-(4-dodecyl phenyl)- 
2-hydroxy-isobutane-1-ON, Benzoin systems, such as benzoin methyl ether, benzoin ethyl ether, and 
benzyl dimethyl ketal, Benzophenone systems, such as benzophenone, benzoylbenzoic acid, 4- 
phenylbenzo phenon, 3, and 3-dimethyl-4-methoxybenzophenone, Thioxanthone systems, such as 
thioxanthone, 2-KURORU thioxanthone, and 2-methylthioxanthone, a diazonium salt system, a sulfonium 
salt system, an iodonium salt system, a selenium salt system, etc. can be used. 

[0034] Further, the liquid crystal display in this invention has the optical compensating plate of at least 
one sheet between the polarizing plate and the liquid crystal cell, in order to improve a viewing-angle 
property. Since liquid crystal has taken the homeotropic orientation at the time of no electrical- 
potential-difference impressing, as for this compensating plate, it is desirable to use a negative 
compensating plate optically from a viewpoint which negates change of the retardation when seeing from 
across. Such a compensating plate may be the film of one sheet created by approach like biaxial 
extension, and the same effectiveness is acquired even if it uses in piles the film which carried out 1 
shaft extension as a compensating plate of one negative shaft optically substantially two or more sheets. 
The transition region of a part where the falling directions which are produced after impressing an 
electrical potential difference depending on a component differ may be generated. Under a rectangular 
polarizing plate, this transition region is observed black and causes the fall of brightness. Moreover, 
depending on the case, a motion of a transition region may be late and the speed of response on 
appearance may become slow. It is possible to make a motion of the boundary section invisibility— ize and 
to obtain a seemingly quick response especially, when the above-mentioned film extended one shaft is a 
quarter wavelength plate. At this time, a quarter wavelength plate is arranged on both sides of a liquid 
crystal cell, and an optical axis is made to intersect perpendicularly and is arranged so that the include 
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angle of 45 degrees may be made with the absorption shaft of a rectangular polarizing plate, respectively. 
In order to mitigate the form birefringence of a quarter wavelength plate, the film extended one more 
shaft may be substantially used as a compensating plate of one negative shaft optically in piles. In order 
to most often utilize the features of 1 shaft oriented film added at this time changing the linearly 
polarized light of a quarter wavelength plate into the circular polarization of light, and it not being 
concerned with the orientation of the direction of an azimuth of liquid crystal, but obtaining a bright 
display, it is desirable to use a half-wave plate. Moreover, a negative compensating plate may be 
optically used for one side among the up-and-down quarter wavelength plates of two sheets. In this 
case, in order that an up-and-down quarter wavelength plate may compensate each birefringence 
mutually, the outstanding viewing-angle property is given. If it uses with the compensating plate of one 
negative shaft which has especially an optical axis in the direction perpendicular to a substrate, the 
theoretic largest angle of visibility will be given. A film with still such form birefringence may be 
simulated with a biaxially oriented film. The advantage at the time of using a quarter wavelength plate is 
being able to set up the absorption shaft of a polarizing plate towards a wish, without becoming bright 
and sacrificing brightness, when liquid crystal falls in every direction since the light which carries out 
incidence to liquid crystal turns into the circular polarization of light. Usually, since it is desirable for the 
angle of visibility of the vertical direction to be good, the absorption shaft of a polarizing plate is set up 
in the direction. According to a use gestalt, when it is desirable for the angle of visibility of the direction 
of slant to be large, the absorption shaft of a polarizing plate can be set up in the direction. Furthermore, 
although initial orientation is perpendicular orientation theoretically, when a bias comes out in a certain 
direction with the property of a component, in order to compensate this further, an optical anisotropy 
may stick a forward film. 

[0035] In the case of a transflective type liquid crystal display, the reflective section is T.Sonehara et al., 
Japan Display'89, and P. 192 (1989). The thing of the type called a quarter wavelength plate and the so- 
called one-sheet polarizing plate used combining a polarizing plate as stated is common. The light which 
carries out incidence to a liquid crystal layer by combining a quarter wavelength plate and a polarizing 
plate turns into the circular polarization of light. Therefore, what is necessary is to opt for arrangement 
of the quarter wavelength plate by the side of observation, a half-wave plate, etc., and just to optimize 
arrangement of the quarter wavelength plate by the side of back light incidence, a half-wave plate, a 
compensating plate, etc. according to them so that the reflection factor of max and wavelength 
dispersion of the reflective section may almost be lost in a light field. In the reflective section, since the 
light of a back light does not pass, the design of the compensating plate by the side of back light 
incidence etc. can be performed by disregarding the property of the reflective section. 
[0036] Moreover, since the light which carried out incidence passes a liquid crystal layer once by the 
transparency section twice in the reflective section, as for the thickness of the liquid crystal layer of 
the reflective section, it is desirable that it is twice the transparency section. As for the columnar 
structure which has many irregularity as the reflecting plate of the reflective section is shown in drawing 
14 (a) and which determines the gap of a liquid crystal layer in such a case, arranging in the 
transparency section is desirable. Since the thickness of a liquid crystal layer is controllable by the flat 
part compared with the approach of sprinkling a spherical spacer by taking such arrangement, it is 
possible to control thickness more correctly. Therefore, the contrast within the screen, dispersion of a 
chromaticity, nonuniformity, etc. are easily mitigable. 

[0037] Moreover, an example when the dielectric constant anisotropy of liquid crystal can twist at the 
time of no electrical-potential-difference impressing and has taken nematic orientation by forward is 
shown in drawing 3 (a). In this case, processing of rubbing or optical orientation is performed to a 
vertical substrate, and the direction of orientation of liquid crystal is specified. 1 17 of drawing 3 R> 3 (b) 
expresses the direction of orientation of the liquid crystal by the side of a substrate 101, and 1 18 
expresses the direction of orientation of the liquid crystal by the side of the bottom substrate 107. In 
this case, most pre tilt angles have desirable 0 degree. Such orientation can be easily obtained by 
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irradiating [ of a substrate ] polarization from a normal at the orientation film which carries out 
orientation to for example, the direction of rubbing, and a perpendicular direction, and the optical 
orientation film. Moreover, a chiral agent cannot enter. If an electrical potential difference is impressed 
to inter-electrode [ up-and-down ] in such the condition, slanting electric field will arise with sufficient 
symmetric property for the property of the configuration of an up-and-down electrode. In each part of a 
pixel, although both right hand and left hand may arise, in each part for this slanting electric field (for 
example, the pixel of drawing 1 (b)), one direction of torsion is generated preferentially and an 
orientation condition like drawing 1 (b) arises automatically. Namely, the electrode on the 1st substrate 
is a configuration with sufficient symmetric property, the electrode on the 2nd substrate covers the 
whole upper part of the electrode on the 1st substrate, and it can twist according to the effectiveness 
of this invention that the electrode on the 2nd substrate is larger than the electrode on the 1st 
substrate, and the pixel division with automatically sufficient symmetric property is possible also for the 
case of nematic orientation. 

[0038] Also at this time, as well as the case where the dielectric constant anisotropy of liquid crystal is 
negative since a column-like spacer is in the location of a pixel which hits center of symmetry mostly, it 
becomes a nucleus at the time of liquid crystal being divided into four fields, the core of a division 
boundary is fixed to this column, and there is an advantage that a division boundary becomes certain. In 
order to make a division location still more reliable, make it a form in which the part of the angle of a 
pixel electrode has projected toward the outside. Remove some pixel electrodes which put slitting into 
some pixel electrodes (that is, the part which does not have a pixel electrode like a broken line along a 
division boundary is prepared). The device which mitigates the effect of the longitudinal direction 
electric field from the scan signal electrode which creates which structure, and a video-signal electrode 
is completely the same as that of an example in case a dielectric constant anisotropy is negative. It is 
completely the same as that of an example in case a dielectric constant anisotropy is negative that 
division can be more certainly maintained of the device which makes division still more reliable in optical 
orientation at the time of a drive by macromolecule-izing the monomer or oligomer of polymerization 
nature which carried out little mixing in liquid crystal, although it can twist, and semantics is not made 
when nematic. 

[0039] In this case, although a compensation film is hardly needed since liquid crystal compensates a 
mutual viewing-angle property mutually, it is possible by installing a quarter wavelength plate inside an 
up-and-down polarizing plate, respectively to give allowances to the process over orientation regulation 
of the liquid crystal in orientation film interfaces, such as rubbing and optical orientation. That is, even if 
the direction of liquid crystal orientation regulation shifts somewhat, there is an advantage that it is 
changeless to brightness. The viewing-angle property which can also compensate the birefringence of 
the compensation film itself with using a forward and negative quarter wavelength plate optically 
mutually, and was excellent in it especially with the upper and lower sides is acquired. 
[0040] Moreover, an example when the dielectric constant anisotropy of liquid crystal has taken 
homogeneous orientation by forward at the time of no electrical-potential-difference impressing is 
shown in drawing 4 (a). In this case, processing of rubbing or optical orientation is performed to a 
vertical substrate, and the direction of orientation of liquid crystal is specified. 1 1 7 of drawing 4 (b) 
expresses the direction of orientation of the liquid crystal by the side of a substrate 101, and 118 
expresses the direction of orientation of the liquid crystal by the side of the bottom substrate 107. It 
can twist also in this case, and like the case of nematic orientation, most pre tilt angles have desirable 0 
degree, and such orientation can be easily obtained by irradiating [ of a substrate ] polarization from a 
normal at the orientation film which carries out orientation to the direction of rubbing, and a 
perpendicular direction, and the optical orientation film. Moreover, a chiral agent cannot enter. If an 
electrical potential difference is impressed to inter-electrode [ up-and-down ] in such the condition, 
slanting electric field will arise with sufficient symmetric property for the property of the configuration of 
an up-and-down electrode. Two kinds of domains where it takes action to specify the direction of 
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orjentation of the liquid crystal in a substrate interface, and directions differ are generated. Especially in 
the case of homogeneous orientation, in order to stabilize a border area, it is desirable to establish the 
crevice in the center section. 

[0041] Moreover, although it becomes two division instead of quadrisection from which only the 
direction of a standup from initial orientation differs in this case (normally black) [ whether the 
compensation film of one negative shaft is arranged so that an optical axis may be in agreement with the 
optical axis of the liquid crystal at the time of no electrical-potential-difference impressing, and ] By 
one approach of or [ it arranges a negative compensation film so that the liquid crystal orientation of 
one of the fields at the time of electrical-potential-difference impression may be simulated and an 
optical axis may incline gradually within the film (normally white) ] In the case of a normally black, wide- 
field-of-view cornification can fully be attained by making RETADE-SHON of the liquid crystal of one 
[ at least ] field, and a compensation film set to 0 at the time of electrical-potential-difference 
impression in the case of a normally white at the time of no electrical-potential-difference impressing, in 
addition, the part which does not have a part of the 1st slitting or electrodes of an electrode for the 
pixel display of a substrate in this case — and — It is better to set up so that a crevice etc. may be put 
in in parallel with the side of a pixel electrode and the initial orientation of liquid crystal may become 
perpendicular to these. 

[0042] Although it can twist also at this time and a compensation film hardly needs it, it is possible by 
installing a quarter wavelength plate inside an up-and-down polarizing plate, respectively to give 
allowances to the process over orientation regulation of the liquid crystal in orientation film interfaces, 
such as rubbing and optical orientation. [ as well as the case of nematic orientation ] That is, even if the 
direction of liquid crystal orientation regulation shifts somewhat, there is an advantage that it is 
changeless to brightness. Moreover, in a normally white mode, initial orientation is homogeneous 
orientation, and when a quarter wavelength plate is installed inside an up-and-down, polarizing plate, 
respectively, even if it does not carry out rubbing, the bright display which was excellent in the viewing- 
angle property can be obtained. That is, initial orientation is homogeneous orientation, although 
orientation of the liquid crystal is carried out in the direction of an azimuth at random, since the light 
which carries out incidence to a liquid crystal layer is the circular polarization of light, it is concerned 
with the orientation of the direction of an azimuth of liquid crystal, the phase contrast of pi is given that 
there is nothing, and it becomes the circular polarization of light of the reverse sense. If the quarter 
wavelength plate by the side of outgoing radiation and the physical relationship of the polarization 
version are doubled like the usual setup so that the circular polarization of light contrary to an incidence 
side may be penetrated, bright state will be obtained by no electrical-potential-difference impressing. 
Where an electrical potential difference is impressed, a liquid crystal molecule starts in the perpendicular 
direction to a substrate. Since phase contrast is almost 0, the light which progresses the inside of a 
liquid crystal layer at this time is not influenced, but reaches an outgoing radiation side substrate with 
the circular polarization of light, and a black condition is acquired in order to penetrate only the reverse 
circular polarization of light. Since the direction of a standup of liquid crystal is divided into the field it 
turned [ field ] to two or more directions within 1 pixel at this time, even if it is in a halftone condition, 
the angle of visibility which compensated the viewing-angle property mutually and was excellent is 
obtained. And since a motion of the direction of an azimuth of liquid crystal disappears, a speed of 
response also becomes quick compared with the case where there is no quarter wavelength plate. 
[0043] The advantage at the time of using these quarter wavelength plates can completely be similarly 
said about the reflective section, when it applies to a transflective type. That is, the light which carries 
out incidence also of the reflective section to a liquid crystal layer turns into the circular polarization of 
light. Since the thickness of the liquid crystal layer of the reflective section is 1/2 of the transparency 
section, pi/2 of phase contrast is given, and the light which reaches a reflecting plate turns into the 
linearly polarized light This polarization is reflected with a reflecting plate, pi/2 of phase contrast is 
given too, and a quarter wavelength plate is reached. Since the reflected light follows a process 
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completely contrary to incident light and passes a polarizing plate, bright state is obtained. Where an 
electrical potential difference is impressed, like the transparency section, since phase contrast is almost 
0, the light which progresses the inside of a liquid crystal layer is not influenced, but the circular 
polarization of light which carried out incidence to the liquid crystal layer reaches a reflecting plate as it 
is, turns into the reverse circular polarization of light by reflection, and reaches a quarter wavelength 
plate as it is. Since it is the circular polarization of light of the reverse sense, a polarizing plate cannot 
be passed but a black condition is acquired. Thus, the reflective section and the transparency section 
may think that same behavior is completely carried out except liquid crystal thickness being about 1/2. 
About an angle of visibility, in the reflective section, since the optical path of light is symmetrical, there 
is a self-compensation effect, and even if it does not take compensation into consideration, there is no 
big problem. 

[0044] In addition, about division, if spacing between pixels is fully detached, it will usually be 
satisfactory, but if the positive/negative of the adjacent electrical potential difference impressed for 
every pixel performs the so-called dot reversal drive which becomes reverse on the occasion of a drive 
especially when a pixel approaches on account of a design, the generating situation of slanting electric 
field will serve as a more desirable direction, and better division will be given. Furthermore, since only 
the response in early stages of liquid crystal is very quick, the reset which returns to a black condition 
can be put in and driven in one frame for the purpose of using only this quick response for a display. 
Although it may be used in order for the drive which puts in this reset to improve the piece in a movie 
display, in the liquid crystal display in this invention, it sees in coincidence and desirable effectiveness 
[ say / making the upper response quick ] is acquired. 

[0045] Moreover, before starting each frame, division of liquid crystal can be beforehand ensured more 
by impressing the electrical potential difference near the threshold in a short time. The electrical 
potential difference near the threshold may be somewhat smaller than a threshold, and may be 
somewhat large. Especially when somewhat large, the part from which liquid crystal orientation begins to 
change arises. When the phenomenon of that optical leakage takes place from this part, the amount of 
transmitted lights changing happens and contrast falls, a problem will not be produced if this part is 
shaded. Moreover, although a column is usually optically created with an isotropic ingredient or an 
isotropic black ingredient in order to prevent optical leakage taking place from the part of a column, it is 
a column and the purpose which prevents optical leakage taking place from the circumference especially, 
and a part without a column, a projection, or a common electrode and its circumference may be shaded. 
This protection-from-light layer may be created with the metal of a gate layer, and may make a black 
matrix from a color filter side by the approach of creating also in the location where the column in a 
pixel exists for example, at the TFT side. The advantage at the time of using by the transflective type 
method is the same as that of the case of perpendicular orientation. 

[0046] Moreover, although explained taking the case of a transparency mold, it can also make it 
satisfactory to use it as a reflective mold by creating a pixel electrode with a metal with high reflection 
factors, such as aluminum. At this time, it can be indicated more legible by white by forming irregularity 
in the front face of a pixel electrode, or using a diffusion plate for it etc. Moreover, although the 
ingredient of TFT is explained taking the case of an amorphous silicon, since mobility is large when 
polish recon is used instead of an amorphous silicon, a high-speed response can be attained still more 
easily. That is, since it can drive [ in order to realize a high-speed response ] enough if polish recon is 
used even when the electric capacity of a liquid crystal layer becomes large and it cannot drive [ the 
writing of a charge can be insufficient and ] in an amorphous silicon if thickness of a liquid crystal layer 
is made very thin, it becomes very advantageous to improvement in the speed. 
[0047] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
concretely. 

(Gestalt 1 of operation) The liquid crystal display of the gestalt 1 of operation of this invention is 
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explained with reference to drawing 1 . The 1 -pixel sectional view in the passive-matrix drive of this 
invention is shown in drawing 1 (a). In addition, drawing 1 (a) shows the sectional view of the AA' line of 
the top view of drawing 1 (b). After forming the transparent electrodes 102, such as ITO, on a glass 
substrate 101 and forming the pillar-shaped spacer 119, the perpendicular orientation film 103 is applied 
and it considers as an up substrate. In addition, in the passive-matrix drive, the transparent electrode 
102 is formed in the shape of a stripe. The transparent electrode 106 was too formed in the lower 
substrate 107 upwards in the shape of a stripe, the insulator layers 105, such as silicon nitride, are 
formed in it, and it connects with the pixel electrode 104 which carried out the symmetrical 
configuration through the through hole. On it, the perpendicular orientation film 103 is applied. The 
bottom substrate of besides sticks through the spacer 1 19 of the shape of a column of a pixel which is 
in the location of center of symmetry mostly, it is united, and the liquid crystal 108 whose dielectric 
constant anisotropy is negative is poured in. Here, if an electrical potential difference is impressed to an 
up-and-down substrate, slanting electric field as shown in drawing 1 (a) will arise, and liquid crystal is 
divided as it is natural, and it falls. Although the method of division changes with configurations of a pixel, 
it is divided for a pixel configuration with symmetric property as shown in drawing 1 (c) - (g), maintaining 
symmetric property. Since [ of a pixel with sufficient symmetric property ] a column-like spacer is in a 
main location mostly, this column serves as a nucleus of division, and a division boundary is decided, and 
division is performed smoothly here. 

[0048] If it inserts between the polarizing plates arranged so that a transparency shaft may intersect 
perpendicularly mutually, when not impressing an electrical potential difference, black, when an electrical 
potential difference is impressed, the display which becomes bright is obtained, and a large viewing- 
angle property is shown. If a further negative 1 shaft compensation film is arranged between a polarizing 
plate and a transparence substrate so that an optical axis may become a substrate and a perpendicular, 
even if the angle-of-visibility dependency of the form birefringence of the liquid crystal in a black 
condition is negated and it sees from which direction, black will not float, but a still larger angle of 
visibility will be obtained. Moreover, the liquid crystal which fell in the 45-degree direction from the 
transparency shaft orientations of a polarizing plate gives the highest brightness. The liquid crystal with 
which the orientation of the liquid crystal finally stabilized falls in the direction of the four directions of a 
pixel occupies most. Then, in order to obtain high brightness, the transparency shaft of a polarizing plate 
is installed in the direction of 45 degree to a pixel in many cases. However, to improve the viewing-angle 
property of a different direction depending on an application, since the direction with the most sufficient 
viewing-angle property is the transparency shaft orientation of a polarizing plate is desired. Here, since 
the light which carries out incidence to a liquid crystal layer by installing a quarter wavelength plate 
further between a polarizing plate and a transparency substrate is convertible for the circular 
polarization of light from the linearly polarized light, the direction which can obtain high brightness 
becomes regardless of the direction where liquid crystal falls, and there is an advantage that the 
transparency shaft of a polarizing plate can be set up in the direction of arbitration. At this time, 
although the lagging axis of an up-and-down quarter wavelength plate and the transparency shaft of a 
polarizing plate make the include angle of 45 degrees, they are set up in no MARIBURAKKUMO-DO so 
that the up-and-down circular polarization of light may become the reverse sense, and it may become 
the same direction in a normally white mode. When division furthermore receives effect by the electric 
field from the lower transparent electrode 106, around the pixel electrode 104, you may arrange 
electrode 104a for shielding, and may also prevent the effect. Moreover, although the color filter layer 
was omitted, if a color filter layer is prepared between the up substrate 101 and a transparent electrode 
102, color display can be obtained here. 

[0049] (Gestalt 2 of operation) The gestalt of another operation of this invention is explained using 
drawing 3 (a) and (b). In addition, drawing 3 (a) shows the sectional view of the AA' line of the top view 
of drawing 1 (b) completely like the gestalt 1 of operation. The transparent electrodes 102, such as ITO, 
are formed on the transparence substrates 101, such as glass, the orientation film 103 is applied, and it 
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considers as an up substrate. By rubbing, liquid crystal carries out orientation of the orientation film to 
the direction of rubbing, and a perpendicular, and most pre tilt angles are 0 degree, or give a pre tilt 
angle [ being very low (1 degree or less) ]. In addition, in the passive-matrix drive, the transparent 
electrode 102 is formed in the shape of a stripe completely like the gestalt 1 of operation. The 
transparent electrode 106 was too formed in the lower substrate 107 upwards in the shape of a stripe, 
the insulator layers 105, such as silicon nitride, are formed in it, and it connects with the pixel electrode 
104 which carried out the symmetrical configuration through the through hole. The pillar-shaped spacer 
1 19 is formed in the location of a pixel which is center of symmetry mostly, and the orientation film 103 
is applied on it. The bottom substrate of besides sticks, it is united, and liquid crystal 108a whose 
dielectric constant anisotropy is forward is poured in. Rubbing of the up-and-down orientation film 103 
is carried out so that the orientation of liquid crystal may be set to 1 17 and 118, respectively. Here, if an 
electrical potential difference is impressed to an up-and-down substrate, slanting electric field as shown 
in drawing 3 (a) will arise, and liquid crystal is divided into each part from which the direction of torsion 
and the direction of a standup differ as it is natural. Although the method of division changes with 
configurations of a pixel, it is divided for a pixel configuration with symmetric property as shown in 
drawing 3 (b), maintaining symmetric property. Completely like the gestalt 1 of operation, since [ of a 
pixel with sufficient symmetric property ] a column-like spacer is in a main location mostly, this column 
serves as a nucleus of division, and a division boundary is decided, and division is performed smoothly. It 
inserts between the polarizing plates arranged so that a transparency shaft may intersect 
perpendicularly mutually, and if it arranges so that the transparency shaft of the direction of orientation 
of liquid crystal and a polarizing plate may be in agreement, when not impressing an electrical potential 
difference, in white, when an electrical potential difference is impressed, the display which becomes 
black is obtained, and a large viewing-angle property is shown. In addition, since 1 pixel is divided into 
plurality, a viewing-angle property is compensated mutually and the orientation of black and the liquid 
crystal at the time of a halftone display shows the outstanding angle-of-visibility property. Moreover, 
since the field where the directions of torsion differ meets, optical leakage does not take place, but even 
if the boundary of each part does not prepare a protection-frorrHight layer etc., it can maintain high 
contrast. 

[0050] Unlike the case of the gestalt 1 of operation, a negative 1 shaft compensation film is not needed, 
but the desirable effectiveness that it is changeless to brightness even if, as for a quarter wavelength 
plate, the direction of liquid crystal orientation regulation shifts somewhat, and the width of face of 
process conditions becomes large is given as mentioned above. Completely like the gestalt 1 of 
operation, when division receives effect by the electric field from the lower transparent electrode 106, 
around the pixel electrode 104, you may arrange electrode 104a for shielding, and may also prevent the 
effect. Moreover, like the gestalt 1 of operation, although the color filter layer was omitted, if a color 
filter layer is prepared between the up substrate 101 and a transparent electrode 102, color display can 
be obtained here. 

[0051] (Gestalt 3 of operation) The gestalt of another operation of this invention is explained with 
reference to drawing 5 . In drawing 5 , drawing 5 (a) shows the sectional view of BB' line of the top view 
of drawing 5 (b). In the gestalt 3 of operation, liquid crystal is driven with an active component. On the 
bottom substrate 207, the gate electrode (scan signal electrode) 209 which consists of Cr is arranged, 
and the gate dielectric film 210 which consists of silicon oxide and silicon nitride so that this gate 
electrode 209 may be covered is formed. Moreover, the semi-conductor film 212 which consists of 
amorphous silicon through gate dielectric film 210 is arranged, and he is trying to function as an active 
layer of a thin film transistor (TFT) on the gate electrode 209. Moreover, the drain electrode 21 1 and the 
source electrode 213 which consist of molybdenum so that it may superimpose on some patterns of the 
semi-conductor film 212 are arranged. The protective coat 205 which consists of silicon nitride so that 
these [ all ] may be covered is formed, in addition, the drain electrode 21 1 and the source electrode 213 
although each is not illustrating, it is superimposed on some patterns of the semi-conductor film 212 
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through the amorphous silicon film with which n form impurity was introduced. In addition, as shown in 
drawing 5 (b), the drain electrode 21 1 is connected to data-line (video-signal electrode) 211a. In other 
words, the drain electrode 21 1 is formed as a part of data-line 21 1a. 

[0052] With the gestalt 3 of operation, the source electrode is connected to the pixel electrode 204, and 
a video signal is impressed to a pixel electrode, on of this video signal and off are controlled by the scan 
signal. The pixel electrode 204 is carrying out the configuration where symmetric property is high. 
Although the octagon was illustrated here, as there is drawing 1 (b), effectiveness with the same said 
also of a circle, a pentagon, and a square is acquired. The perpendicular orientation film 203 is applied on 
the pixel electrode 204. . on the other hand, the color filter layer 214 and the protection-from-light layer 
215 form in the transparence substrate 201 — having — a it top — the common electrode 202 — a 
transparence substrate — it is mostly formed in the whole surface. The pillar-shaped spacer 219 is 
formed on the common electrode 202, and the perpendicular orientation film 203 is applied. Since the 
orientation film of a vertical substrate is perpendicular orientation film, at the time of no electrical- 
potential-difference impressing, orientation of the liquid crystal is carried out to this perpendicular to 
the substrate. 

[0053] Here, if an electrical potential difference is impressed to the gate electrode 209 and a thin film 
transistor (TFT) is turned ON, an electrical potential difference will be impressed to the source 
electrode 213, and induction of the electric field will be carried out between the pixel electrode 204 and 
the common electrode 202 which is carrying out opposite arrangement at this. Since and and the 
common electrode 202 with the configuration of the pixel electrode 204 high [ symmetric property ] are 
larger than the pixel electrode 204 at this time, to a substrate, the electric field produced between two 
electrodes turn into slanting electric field which go in the center from a pixel electrode periphery rather 
than are perpendicular. By this electric field, the liquid crystal molecule 208 whose dielectric constant 
anisotropy is negative falls on the symmetry toward the center of a pixel. For this reason, the direction 
of orientation of the liquid crystal in a pixel is divided automatically. Thus, by the approach of this 
invention, even if it does not carry out adding processing to the orientation film specially, the direction 
where liquid crystal falls automatically can be divided, and wide-field-of-view cornification can be 
attained. Here, like the gestalt 1 of operation, since [ of a pixel with sufficient symmetric property ] a 
column-like spacer is in a main location mostly, this column serves as a nucleus of division, and a 
division boundary is decided, and division is performed smoothly. 

[0054] The desirable effectiveness of a negative 1 shaft compensation film and a quarter wavelength 
plate is completely the same as that of the case of the gestalt 1 of operation. With a polygon, a pixel 
electrode configuration gives the very desirable effectiveness that especially a quarter wavelength plate 
can set up the direction of a polarizing plate where high brightness is obtained, i.e., the direction which 
was excellent in the viewing-angle property, in the direction of arbitration, when distribution of the 
direction of an azimuth of liquid crystal orientation is large. In addition, in order to prevent the 
orientation of liquid crystal being in disorder with the electric field from gate line (scan signal line) 209a 
at the time of a drive, and drain wire (video-signal line) 21 1a, sufficient distance ****** is good from 
both electrodes in a pixel. Moreover, the electrode for shielding may be prepared in the upper part of the 
electrode of either or both for the purpose of preventing the bad influence of electric field. 
[0055] Furthermore, the optical orientation film may be used for the orientation film to control more 
completely the direction where liquid crystal falls when sufficient distance cannot be taken, since a 
numerical aperture falls on the design of a pixel, and you may operate irradiating [ which did not polarize 
/ the polarization from slant, or ] according to the property of the optical orientation film. Moreover, in 
order to introduce a little monomer into liquid crystal and to make a suitable orientation condition 
memorize for the purpose of preventing the orientation of liquid crystal being in disorder, you may 
polymer-ize. As it is in drawing 6 (a) - (e) for the purpose of stabilizing a division boundary, slitting may 
be put into a part of pixel. Moreover, it is effective even if it forms a form in which the part of the angle 
of a pixel electrode has projected toward the outside, as it is in drawing 6 (f) - (m). As the broken line of 
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drawing 7 R> 7 (a) - (g) furthermore shows, the structure where some pixel electrodes were removed is 
also effective. Moreover, as it is in drawing 7 (h) - (n), drawing 8 (a), and (b), a crevice may be created 
to some pixel electrodes. It may be on a pixel electrode, the pixel electrode itself may form the crevice, 
or whichever is sufficient as this crevice. 

[0056] Furthermore, if the compensation film of one negative shaft is optically inserted between a 
polarizing plate and a glass substrate, even if the retardation of the liquid crystal at the time of no 
electrical-potential-difference impressing will be negated and will see from which direction completely 
like the gestalt 1 of operation, perfect black is obtained and the further excellent viewing-angle property 
is acquired. Moreover, although liquid crystal assumed that perpendicular orientation was taken to a 
substrate and the dielectric constant anisotropy of liquid crystal explained by negative here at the time 
of no electrical-potential-difference impressing, also when the dielectric constant anisotropy of liquid 
crystal can twist at the time of no electrical-potential-difference impressing and has taken nematic 
orientation by forward like the gestalt 2 of operation, the liquid crystal orientation stated with the gestalt 
2 of operation and the almost same liquid crystal orientation are generated, and wide-field-of-view 
cornification can be attained. In this case, a liquid crystal layer is divided into four as shown in drawing 9 
(a) and (b). A square pixel is desirable when using torsion nematic orientation. The same thing can be 
said about the gestalt of all operations below. 

[0057] (Gestalt 4 of operation) Still more nearly another gestalt of this invention is explained using 
drawing 10 . Liquid crystal is driven with an active component completely like the gestalt 3 of operation. 
In drawing 10 , drawing 10 (a) shows the sectional view of the top view CC line of drawing 10 (b). The 
difference from the gestalt 3 of operation is having connected through a through hole 316 rather than 
has the pixel electrode 304 and the direct source electrode 313. Completely like the gestalt 3 of 
operation, on the bottom substrate 307, the gate electrode (scan signal electrode) 309 which consists of 
Cr is arranged, and the gate dielectric film 310 which consists of silicon oxide and silicon nitride so that 
this gate electrode 309 may be covered is formed. Moreover, the semi-conductor film 312 which 
consists of amorphous silicon through gate dielectric film 310 is arranged, and he is trying to function as 
an active layer of a thin film transistor (TFT) on the gate electrode 309. Moreover, the drain electrode 
31 1 and the source electrode 313 which consist of molybdenum so that it may superimpose on some 
patterns of the semi-conductor film 312 are arranged. 

[0058] The protective coat 305 which consists of silicon nitride so that these [ all ] may be covered is 
formed. This protective coat may carry out the coat of the organic film, such as acrylic resin, only for 
silicon nitride further on silicon nitride, in addition, the drain electrode 31 1 and the source electrode 313 
— although each is not illustrating, it is superimposed on some patterns of the semi-conductor film 312 
through the amorphous silicon film with which n form impurity was introduced. The pixel electrode 304 
and the source electrode 313 are connected through the through hole 316. Moreover, as shown in 
drawing 10 R> 0 (b), the drain electrode 31 1 is connected to data-line (video-signal electrode) 311a. 
That is, the drain electrode 31 1 is formed as a part of data-line 311a. Completely like the gestalt 3 of 
operation, the pillar-shaped spacer 319 is formed on the common electrode 302, and the perpendicular 
orientation film 303 is applied. The perpendicular orientation film 303 is applied also to the pixel 
electrode 304, and orientation of the liquid crystal molecule 308 is carried out to this perpendicular to 
the substrate at the time of no electrical-potential-difference impressing. If an electrical potential 
difference is impressed to the gate electrode 309 and a thin film transistor (TFT) is turned ON, an 
electrical potential difference will be impressed to the source electrode 313, and induction of the 
electric field will be carried out between the pixel electrode 304 and the common electrode 302 which is 
carrying out opposite arrangement at this. Since and and the common electrode 302 with the 
configuration of the pixel electrode 304 high [ symmetric property ] are larger than the pixel electrode 
304 at this time, to a substrate, the electric field produced between two electrodes turn into slanting 
electric field which go in the center from a pixel electrode periphery rather than are perpendicular. By 
this electric field, the liquid crystal molecule 308 whose dielectric constant anisotropy is negative falls 
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on the symmetry toward the center of a pixel. For this reason, the direction of orientation of the liquid 
crystal in a pixel is divided automatically. Thus, by the approach of this invention, even if it does not 
carry out adding processing to the orientation film specially, the direction where liquid crystal falls 
automatically can be divided, and wide-field-of-view cornification can be attained. Here, like the 
gestalten 1 and 2 of operation, since [ of a pixel with sufficient symmetric property ] a column-like 
spacer is in a main location mostly, this column serves as a nucleus of division, and a division boundary 
is decided, and division is performed smoothly. 

[0059] The desirable effectiveness of a negative 1 shaft compensation film and a quarter wavelength 
plate is completely the same as that of the case of the gestalten 1 and 3 of operation. With a polygon, a 
pixel electrode configuration gives the very desirable effectiveness that especially a quarter wavelength 
plate can set up the direction of a polarizing plate where high brightness is obtained, i.e., the direction 
which was excellent in the viewing-angle property, in the direction of arbitration, when distribution of the 
direction of an azimuth of liquid crystal orientation is large. In addition, in order to prevent the 
orientation of liquid crystal being in disorder with the electric field from gate line (scan signal line) 309a 
at the time of a drive, and drain wire (video-signal line) 31 1a, sufficient distance ****** is good from 
both electrodes in a pixel. In this case, superficial distance may be enlarged like the gestalt 2 of 
operation, and distance may be enlarged by thickening thickness of a protective coat 305. Moreover, the 
electrode for shielding may be prepared in the upper part of the electrode of either or both for the 
purpose of preventing the bad influence of electric field like the gestalt 2 of operation. 
[0060] Still completely like the gestalt 3 of operation, the optical orientation film may be used for the 
orientation film to control more completely the direction where liquid crystal falls when sufficient 
distance cannot be taken, since a numerical aperture falls on the design of a pixel, and you may operate 
irradiating [ which did not polarize / the polarization from slant, or ] according to the property of the 
optical orientation film. Moreover, in order to introduce a little monomer into liquid crystal and to make a - 
suitable orientation condition memorize for the purpose of preventing the orientation of liquid crystal 
being in disorder, you may polymer-ize. As it is in drawing 6 (a) - (e) for the purpose of stabilizing a 
division boundary, slitting may be put into a part of pixel. Moreover, as it is in drawing 6 (f) - (m), a part 
of pixel may make it the configuration projected toward the outside. Moreover, as it is in drawing 7 (h) - 
(n), drawing 8 (a), and (b), a crevice may be created to a part of pixel. 

[0061] Moreover, since the direction where liquid crystal falls beforehand will be specified if the 
electrical potential difference near the threshold is impressed before impressing the electrical potential 
difference to drive when especially a pixel is large, the time amount which settles in a division condition 
becomes short compared with the time of impressing driver voltage suddenly, and compaction of a 
speed of response can be aimed at. Although the liquid crystal of the pixel circumference begins to fall, 
optical leakage is observed from this part and contrast falls when the electrical potential difference 
more than a threshold is impressed at this time, the fall of contrast can be prevented by shading this 
part. 

[0062] (Gestalt 5 of operation) Still more nearly another gestalt of this invention is explained using 
drawing 1 1 . Liquid crystal is driven with an active component completely like the gestalten 3 and 4 of 
operation. In drawing 1 1 , drawing 1 1 (a) shows the sectional view of the top view DD' line of drawing 1 1 
(b). Completely like the gestalt 2 of operation, on the bottom substrate 407, the gate electrode (scan 
signal electrode) 409 which consists of Cr is arranged, and the gate dielectric film 410 which consists of 
silicon nitride so that this gate electrode 409 may be covered is formed. Moreover, the semi-conductor 
film 412 which consists of amorphous silicon through gate dielectric film 410 is arranged, and he is trying 
to function as an active layer of a thin film transistor (TFT) on the gate electrode 409. Moreover, the 
drain electrode 41 1 and the source electrode 413 which consist of molybdenum so that it may 
superimpose on some patterns of the semi-conductor film 412 are arranged. The protective coat 405 
which consists of silicon nitride so that these [ all ] may be covered is formed, in addition, the drain 
electrode 411 and the source electrode 413 — although each is not illustrating, it is superimposed on 
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some patterns of the semi-conductor film 412 through the amorphous silicon film with which n form 
impurity was introduced. The pixel electrode 404 and the source electrode 413 are connected through 
the through hole 416. Moreover, as shown in drawing 1 1 (b), the drain electrode 41 1 is connected to 
data-line (video-signal electrode) 41 1a. That is, the drain electrode 41 1 is formed as a part of data-line 
411a. 

[0063] Furthermore, with the gestalt 4 of operation, the color filter layer 414 is created on a protective 
layer 405, and on the protective layer 405, the light-shielding film 415 is formed so that the active layer 
412 of TFT may be covered. The color filter layer 414 and the protection-from-light layer 415 are 
covered in the overcoat layer 417. This overcoat layer 417 is created by the transparent insulating 
material which cannot carry out the charge up easily. Although the pillar-shaped spacer 419 may be 
formed on the common electrode 402 like the gestalt 3 of operation, it is more desirable considering 
improvement in the eye doubling precision of a vertical substrate, to form on the pixel electrode 404. 
Furthermore, a pillar-shaped spacer may be formed after applying the perpendicular orientation film 403 
on the common electrode 402 and the pixel electrode 404. By drawing 1 1 , after forming the pillar- 
shaped spacer 419 on the pixel electrode 404, the condition of having applied the perpendicular 
orientation film 403 is shown. 

[0064] According to the effectiveness of the perpendicular orientation film 403, orientation of the liquid 
crystal molecule 408 is carried out to this perpendicular to the substrate at the time of no electrical- 
potential-difference impressing. If an electrical potential difference is impressed to the gate electrode 
409 and a thin film transistor (TFT) is turned ON, an electrical potential difference will be impressed to 
the source electrode 413, and induction of the electric field will be carried out between the pixel 
electrode 404 and the common electrode 402 which is carrying out opposite arrangement at this. Since 
and and the common electrode 402 with the configuration of the pixel electrode 404 high [ symmetric 
property ] are larger than the pixel electrode .404 at this time, to a substrate, the electric field produced 
between two electrodes turn into slanting electric field which go in the center from a pixel electrode 
periphery rather than are perpendicular. By this electric field, the liquid crystal molecule 408 whose 
dielectric constant anisotropy is negative falls on the symmetry toward the center of a pixel. For this 
reason, the direction of orientation of the liquid crystal in a pixel is divided automatically. Thus, by the 
approach of this invention, even if it does not carry out adding processing to the orientation film 
specially, the direction where liquid crystal falls automatically can be divided, and wide— field-of-view 
cornification can be attained. Here, like the gestalten 1-4 of operation, since [ of a pixel with sufficient 
symmetric property ] a column-like spacer is in a main location mostly, this column serves as a nucleus 
of division, and a division boundary is decided, and division is performed smoothly. 
[0065] The desirable effectiveness of a negative 1 shaft compensation film and a quarter wavelength 
plate is completely the same as that of the case of the gestalten 1 and 3 of operation. In addition, since 
the pixel electrode is separated from gate line (scan signal line) 409a and drain wire (video-signal line) 
41 1a enough, the orientation of liquid crystal is hardly in disorder on the structure, in the case of the 
gestalt 5 of operation, with the electric field from these electrodes. The electrode for shielding may still 
be prepared in the upper part of the electrode of either or both for the purpose of protecting the bad 
influence of electric field from the exterior. The optical orientation film may be used for the orientation 
film and you may operate irradiating [ which did not polarize / the polarization from slant, or ] according 
to the property of the optical orientation film to control more completely the direction where liquid 
crystal falls still completely like the gestalt 4 of operation. Moreover, in order to introduce a little 
monomer into liquid crystal and to make a suitable orientation condition memorize for the purpose of 
preventing the orientation of liquid crystal being in disorder, you may polymer-ize. 

[0066] As it is in drawing 6 (a) - (e) for the purpose of stabilizing a division boundary, slitting may be put 
into a part of pixel. Moreover, as it is in drawing 7 (h) - (n), drawing 8 (a), and (b), a crevice may be 
created to some pixel electrodes. It may be on a pixel electrode, the pixel electrode itself may form the 
crevice, or whichever is sufficient as this crevice. Furthermore, if the compensation film of one negative 
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shaft is optically inserted between a polarizing plate and a glass substrate, even if the retardation of the 
liquid crystal at the time of no electrical-potential-difference impressing will be negated and will see 
from which direction completely like the gestalt 1 of operation, perfect black is obtained and the further 
excellent viewing-angle property is acquired. 

[0067] (Gestalt 6 of operation) The gestalt of still more nearly another operation of this invention is 
explained using drawing 13 . In drawing 13 , drawing 13 R> 3 (a) shows the sectional view of EE' line of 
the top view of drawing 13 (b). In the gestalt 6 of operation, liquid crystal is driven with an active 
component completely like the gestalt 3 of operation. Also in the gestalt 6 of operation, completely like 
the gestalt 3 of operation, a thin film transistor (TFT) is created and it differs from the gestalt 3 of 
operation in that the structure 724 of the letter of a projection is formed instead of the pillar-shaped 
spacer on the common electrode 702. As for the configuration of this projection, it is desirable from a 
viewpoint of division that it is the cone which carried out the same configuration as a pixel electrode 
with sufficient symmetric property. Moreover, as for the dielectric constant of the quality of the material, 
it is desirable that it is smaller than the dielectric constant of liquid crystal. An electrical potential 
difference is impressed to the gate electrode 709 completely like the gestalt 3 of operation. If TFT is 
turned ON, induction of the electric field will be carried out between the pixel electrode 704 and the 
common electrode 702 which is carrying out opposite arrangement at this, and it will be made to be 
completely the same as that of the gestalt 3 of operation. Since and and the common electrode 702 
with the configuration of the pixel electrode 704 high [ symmetric property ] are larger than the pixel 
electrode 704, to a substrate, the electric field produced between two electrodes turn into slanting 
electric field which go in the center from a pixel electrode periphery rather than are perpendicular. By 
this electric field, the liquid crystal molecule 708 whose dielectric constant anisotropy is negative falls 
on the symmetry toward the center of a pixel. For this reason, the direction of orientation of the liquid 
crystal in a pixel is divided automatically. That is, even if it does not carry, out adding processing to the 
orientation film specially like the gestalt 3 of operation, the direction where liquid crystal falls 
automatically can be divided, and wide-field-of-view cornification can be attained. Here, since [ of a 
pixel with sufficient symmetric property ] the structure of the letter of a projection is in a main location 
mostly, this projection serves as a nucleus of division, and a division boundary is decided, and division is 
performed smoothly. 

[0068] The desirable effectiveness of a negative 1 shaft compensation film and a quarter wavelength 
plate is completely the same as that of the case of the gestalt 3 of operation. With a polygon, a pixel 
electrode configuration gives the very desirable effectiveness that especially a quarter wavelength plate 
can set up the direction of a polarizing plate where high brightness is obtained, i.e., the direction which 
was excellent in the viewing-angle property, in the direction of arbitration, when distribution of the 
direction of an azimuth of liquid crystal orientation is large. In addition, in order to prevent the 
orientation of liquid crystal being in disorder with the electric field from gate line (scan signal line) 709a 
at the time of a drive, and drain wire (video-signal line) 71 1a, sufficient distance ****** is good from 
both electrodes in a pixel. Moreover, the electrode for shielding may be prepared in the upper part of the 
electrode of either or both for the purpose of preventing the bad influence of electric field. 
[0069] Furthermore, the optical orientation film may be used for the orientation film to control more 
completely the direction where liquid crystal falls when sufficient distance cannot be taken, since a 
numerical aperture falls on the design of a pixel, and you may operate irradiating [ which did not polarize 
/ the polarization from slant, or ] according to the property of the optical orientation film. Moreover, in 
order to introduce a little monomer into liquid crystal and to make a suitable orientation condition 
memorize for the purpose of preventing the orientation of liquid crystal being in disorder, you may 
polymer-ize. As it is in drawing 6 (a) - (e) for the purpose of stabilizing a division boundary, slitting may 
be put into a part of pixel. Moreover, it is effective even if it forms a form in which the part of the angle 
of a pixel electrode has projected toward the outside, as it is in drawing 6 (f) - (m). As the broken line of 
drawing 7 R> 7 (a) - (g) furthermore shows, the structure where some pixel electrodes were removed is 
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also effective. Moreover, as it is in drawing 7 (h) - (n), drawing 8 (a), and (b), a crevice may be created 
to some pixel electrodes. It may be on a pixel electrode, the pixel electrode itself may form the crevice, 
or whichever is sufficient as this crevice. 

[0070] Furthermore, if the compensation film of one negative shaft is optically inserted between a 
polarizing plate and a glass substrate, even if the retardation of the liquid crystal at the time of no 
electrical-potential-difference impressing will be negated and will see from which direction completely 
like the gestalt 3 of operation, perfect black is obtained and the further excellent viewing-angle property 
is acquired. Moreover, although liquid crystal assumed that perpendicular orientation was taken to a 
substrate and the dielectric constant anisotropy of liquid crystal explained by negative here at the time 
of no electrical-potential-difference impressing, also when the dielectric constant anisotropy of liquid 
crystal can twist at the time of no electrical-potential-difference impressing and has taken nematic 
orientation by forward like the gestalt 2 of operation, the liquid crystal orientation stated with the gestalt 
2 of operation and the almost same liquid crystal orientation are generated, and wide-field-of-view 
cornification can be attained. In this case, a liquid crystal layer is divided into four as shown in drawing 9 
(a) and (b). A square pixel is desirable when using torsion nematic orientation. 

[0071] (Gestalt 7 of operation) The gestalt of still more nearly another operation of this invention is 
explained using drawing 14 . In drawing 14 , drawing 14 R> 4 (a) shows the sectional view of FF* line of 
the top view of drawing 14 (b). In the gestalt 7 of operation, liquid crystal is driven with an active 
component completely like the gestalt 3 of operation. The pixel section is divided into two kinds of fields, 
the transparency section and the reflective section, with the gestalt 7 of operation. Like the gestalt 3 of 
operation, after creating TFT, the transparency electrodes 804, such as ITO, are created in the 
transparency section, and the concavo-convex structure for reflection is created using the organic film 
826, such as photosensitive acrylic resin, only in the reflective section. Under the present 
circumstances, once carrying out patterning of the concavo-convex structure, the organic film 827 is 
applied again and concavo-convex structure with a desired include angle is formed. At this time, a 
contact part with the source electrode 813 is also formed in coincidence. A reflector 828 is created with 
metals, such as aluminum, in the reflective section, and the transparency section transparent electrode 
804, the source electrode 813, and contact are formed. It is common to arrange the TFT section in the 
reflective section from a viewpoint of a numerical aperture. Since light passes once in the transparency 
section twice by the reflective section, as for the difference in the liquid crystal thickness of the 
transparency section and the reflective section, it is desirable for the thickness of the transparency 
section to be twice [ about ] the thickness of the reflective section. The part 825 which does not have 
an electrode in the location of a pixel electrode with the symmetric property of the common electrode 
802 and a reflector which hits center of symmetry mostly is created. 

[0072] An electrical potential difference is impressed to the gate electrode 809 completely like the 
gestalt 3 of operation. If TFT is turned ON, induction of the electric field will be carried out to the pixel 
electrode 804 and a reflector 828, and this between the common electrodes 802 which are carrying out 
opposite arrangement, and it will be made to be completely the same as that of the gestalt 3 of 
operation. Since and and the common electrode 802 with the configuration of the pixel electrode 804 
and a reflector 828 high [ symmetric property ] are larger than the pixel electrode 804 and a reflector 
828, to a substrate, the electric field produced between two electrodes turn into slanting electric field 
which go in the center from a pixel electrode periphery rather than are perpendicular. By this electric 
field, the liquid crystal molecule 808 whose dielectric constant anisotropy is negative falls on the 
symmetry toward the center of a pixel. For this reason, the direction of orientation of the liquid crystal 
in a pixel is divided automatically. That is, even if it does not carry out adding processing to the 
orientation film specially like the gestalt 3 of operation, the direction where liquid crystal falls 
automatically can be divided, and wide-field-of-view cornification can be attained. Here, mostly, it is 
generated so that slanting electric field may have consistency with the edge of an electrode, since a 
part (opening) without an electrode is in a common electrode side, and a division boundary is decided in 
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the location of a pixel with sufficient symmetric property which corresponds with a core, and division is 
performed smoothly. 

[0073] In addition, if there is no opening in a common electrode side, since it is irregular, liquid crystal 
will break down in the various directions from the reflective section by electrical-potential-difference 
impression. Since the light which carries out incidence to a liquid crystal layer is the circular polarization 
of light, there is no bad influence in a display, but if a pressure, such as pushing the screen with a finger, 
for example, is applied, liquid crystal flows, orientation division collapses and it will be in the division 
condition which inclined toward the one direction. Therefore, it becomes the rough display, and this 
condition is maintained until it performs a black display. Since slanting electric field have arisen by 
preparing opening in a common electrode side in the direction which fixes a division boundary, even if a 
pressure joins the screen, orientation division is maintained, and it can prevent such un-arranging. To 
turbulence of the orientation division by this external pressure, there is same effectiveness also in the 
transparency section. The desirable effectiveness of a negative 1 shaft compensation film and a quarter 
wavelength plate is completely the same as that of the case of the gestalt 3 of operation. In the 
transflective type liquid crystal device which has the reflective section, the quarter wavelength plate is 
indispensable. Especially, in the transparency section, a pixel electrode configuration is a polygon, and 
when distribution of the direction of an azimuth of liquid crystal orientation is large, a quarter wavelength 
plate gives the very desirable effectiveness that the direction of a polarizing plate where high brightness 
is obtained, i.e., the direction which was excellent in the viewing-angle property, can be set up in the 
direction of arbitration. 

[0074] In addition, in order to prevent the orientation of liquid crystal being in disorder with the electric 
field from gate line (scan signal line) 809a at the time of a drive, and drain wire (video-signal line) 81 1a, 
sufficient distance ****** is good from both electrodes in a pixel. Moreover, the electrode for shielding 
may be prepared in the upper part of the electrode of either or both for the purpose of preventing the 
bad influence of electric field. Furthermore, the optical orientation film may be used for the orientation 
film to control more completely the direction where liquid crystal falls when sufficient distance cannot 
be taken, since a numerical aperture falls on the design of a pixel, and you may operate irradiating 
[ which did not polarize / the polarization from slant, or ] according to the property of the optical 
orientation film. Moreover, in order to introduce a little monomer into liquid crystal and to make a ' 
suitable orientation condition memorize for the purpose of preventing the orientation of liquid crystal 
being in disorder, you may polymer-ize. With the gestalt of this operation, although the dielectric 
constant anisotropy explained the negative liquid crystal of perpendicular orientation, it can say that a 
dielectric constant anisotropy is completely the same also about the liquid crystal of level orientation 
(homogeneous orientation, TN orientation) forward. Furthermore, things can completely be similarly said 
about the so-called HAN type of liquid crystal mode in which the substrate side of level orientation and 
another side takes [ one substrate side ] perpendicular orientation. In addition, in the case of a HAN 
mold, forward or negative are sufficient as a liquid crystal dielectric constant anisotropy. 
[0075] (Gestalt 8 of operation) The gestalt of still more nearly another operation of this invention is 
explained using drawing 1 5 (a) and (b). Drawing 15 (a) shows the sectional view of GG' line of the top 
view of drawing 15 (b) completely like the gestalt 7 of operation. In the gestalt 8 of operation, only the 
point which has the column-like spacer 819 instead of the opening 825 of a common electrode differs 
from the gestalt 7 of operation in the transparency section. A column-like spacer induces the 
effectiveness that become the nucleus of division like the case of the gestalt 3 of operation, and a 
division boundary is decided, and division is smoothly performed while deciding spacing (henceforth a eel 
gap) of a vertical substrate. Especially the thing uniformly controlled by the location of a spacer since 
eel gaps differ even if it is going to control a eel gap by the approach of sprinkling a spherical spacer, 
since the reflective section has irregularity in an electrode in a transflective type is difficult. Moreover, it 
is also difficult to arrange a column-like spacer in the reflective section similarly, and to control a eel 
gap. In the gestalt 8 of operation, while arranging the spacer of the shape of a column which controls a 
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eel gap in the flat transparency section, it can use as a nucleus of orientation division of a column-like 
spacer. 

[0076] The creation by the side of a TFT substrate is completely the same as that of the gestalt 7 of 
operation. The column-like spacer 819 is created for the part 825 which does not have an electrode in 
the location of a pixel electrode with the symmetric property of the common electrode 802, and a 
reflector which hits center of symmetry mostly again. The effectiveness of opening and a pillar-shaped 
spacer over the orientation division at the time of turning ON TFT is completely the same as the 
effectiveness of opening of the gestalt 7 of operation. That is, even if it does not carry out adding 
processing to the orientation film specially, the direction where liquid crystal falls automatically can be 
divided, and wide-field-of-view cornification can be attained. Here, mostly, it is generated so that 
slanting electric field may have consistency with the edge of an electrode, since a part (opening) without 
an electrode is in a common electrode side, and a division boundary is decided in the location of a pixel 
with sufficient symmetric property which corresponds with a core, and division is performed smoothly. 
[0077] In addition, the effectiveness over turbulence of the orientation division by external pressure is 
completely the same as the gestalt 7 of operation. Furthermore, since a column-like spacer exists in the 
transparency section, there is desirable effectiveness of being harder to deform to external pressure. 
The desirable effectiveness of a negative 1 shaft compensation film and a quarter wavelength plate is 
completely the same as that of the case of the gestalt 7 of operation. In the transflective type liquid 
crystal device which has the reflective section, the quarter wavelength plate is indispensable. Especially, 
in the transparency section, a pixel electrode configuration is a polygon, and when distribution of the 
direction of an azimuth of liquid crystal orientation is large, a quarter wavelength plate gives the very 
desirable effectiveness that the direction of a polarizing plate where high brightness is obtained, i.e., the 
direction which was excellent in the viewing-angle property, can be set up in the direction of arbitration. 
[0078] In addition, in order to prevent the orientation of liquid crystal being in disorder with the electric 
field from gate line (scan signal line) 809a at the time of a drive, and drain wire (video-signal line) 81 1a 
completely like the gestalt 7 of operation, sufficient distance ****** is good from both electrodes in a 
pixel. Moreover, the electrode for shielding may be prepared in the upper part of the electrode of either 
or both for the purpose of preventing the bad influence of electric field. Furthermore, like the gestalt 7 
of operation, the optical orientation film may be used for the orientation film to control more completely 
the direction where liquid crystal falls when sufficient distance cannot be taken, since a numerical 
aperture falls on the design of a pixel, and you may operate irradiating [ which did not polarize / the 
polarization from slant, or ] according to the property of the optical orientation film. Moreover, in order 
to introduce a little monomer into liquid crystal and to make a suitable orientation condition memorize 
for the purpose of preventing the orientation of liquid crystal being in disorder, you may polymerHze. 
[0079] (Gestalt 9 of operation) The gestalt of still more nearly another operation of this invention is 
explained using drawing 16 (a) and (b). Drawing 16 (a) shows the sectional view of HH' line of the top 
view of drawing 16 (b) completely like the gestalt 8 of operation. In the gestalt 9 of operation, only the 
point which has the structure 824 of the letter of a projection instead of the opening 825 of a common 
electrode differs from the gestalt 8 of operation. The same of the structure of the letter of a projection 
and a pillar-shaped spacer is [ effectiveness, such as inducing the effectiveness that a column-like 
spacer serves as a nucleus of division like the case of the gestalt 3 of operation while determining 
spacing (eel gap) of a vertical substrate, a division boundary is decided, and division is performed 
smoothly, ] also completely said of opening. The desirable effectiveness which controls the eel gap of a 
pillar-shaped spacer uniformly of being harder to deform to external pressure is completely the same as 
that of the case of the gestalt 8 of operation. Furthermore, the desirable effectiveness of a negative 1 
shaft compensation film and a quarter wavelength plate is completely the same as that of the case of 
the gestalt 8 of operation. 

[0080] Moreover, in order to prevent the orientation of liquid crystal being in disorder with the electric 
field from gate line (scan signal line) 809a at the time of a drive, and drain wire (video-signal line) 811a 
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completely like the gestalt 8 of operation, sufficient distance ****** is good from both electrodes in a 
pixel. Moreover, the electrode for shielding may be prepared in the upper part of the electrode of either 
or both for the purpose of preventing the bad influence of electric field. Furthermore, like the gestalt 8 
of operation, the optical orientation film may be used for the orientation film to control more completely 
the direction where liquid crystal falls when sufficient distance cannot be taken, since a numerical 
aperture falls on the design of a pixel, and you may operate irradiating [ which did not polarize / the 
polarization from slant, or ] according to the property of the optical orientation film. Moreover, in order 
to introduce a little monomer into liquid crystal and to make a suitable orientation condition memorize 
for the purpose of preventing the orientation of liquid crystal being in disorder, you may polymer-ize. 
Next, this invention is explained in more detail using an example. 

[0081] (Example 1) On the glass substrate, spatter membrane formation of the ITO was carried out, and 
the ITO electrode was formed in the shape of a matrix using the photolithography technique. Only the 
lower substrate depoted the silicon nitride film and formed the through hole using photolithography. 
Besides the spatter of the ITO was carried out and the pixel electrode of a hexagon was created using 
photolithography. The photosensitive polysilazane was mostly used on the pixel electrode in the main 
location, and the spacer of the shape of a column of 5-micrometer one-side about 6 square shapes was 
created in height of 3.5 micrometers. The perpendicular orientation film (SE121 1 by the Nissan 
chemistry company) was applied to the vertical substrate, and 200 degrees C and 1-hour stoving were 
performed. The sealing compound was applied to the perimeter of a substrate, it stuck and the matrix- 
like electrode set the vertical substrate so that XY-like electrode might be constituted by turns, and the 
sealing compound was stiffened with heating. Refractive-index anisotropy deltan poured in the nematic 
liquid crystal negative in a dielectric constant anisotropy by 0.096, and closed the injected hole by 
photo-curing resin, deltand and magnitude of a liquid crystal layer were equal, after [ which becomes 
reverse / a sign ] sticking a negative compensation film optically,. the transparency shaft of a polarizing 
plate and 45 degrees of lagging axes of a quarter wavelength plate were leaned, and the polarizing plate 
and the quarter wavelength plate were stuck on the up-and-down substrate so that it might become the 
respectively reverse circular polarization of light. Thus, when the viewing-angle property of the obtained 
panel was measured, there is almost no tone reversal and the outstanding viewing-angle property with 
the very large field of high contrast was acquired. Moreover, there is no dark part also in the 
transparency shaft orientations of a polarizing plate, and the display which was excellent in brightness 
was obtained. 

[0082] (Example 2) On the silicon nitride film of a lower substrate, the liquid crystal display was created 
completely like the example 1 except having created the electrode for shielding so that each electrode 
might be surrounded around the electrode of a hexagon. In addition, the electrode for shielding has been 
created only by modification of a mask. The electrode for shielding was connected to 0V. Thus, when 
the viewing-angle property of the obtained panel was measured, there was almost no tone reversal, it is 
high brightness and the outstanding viewing-angle property with the very large field of high contrast was 
acquired. 

[0083] (Example 3) The membrane formation process and the lithography process were repeated and 
the substrate which has amorphous silicon thin film transistor array (TFT) was produced on the glass 
substrate. This TFT consists of the gate-chromium layer, silicon oxide and a nitriding silicon-gate 
insulating layer, an amorphous silicon-semi-conductor layer, and a drain source-molybdenum layer from 
the substrate side. The source electrode is connected with the pixel ITO electrode which carried out 
the square configuration. The protective coat which consists of silicon nitride so that these may be 
covered was formed. The color filter substrate with a black matrix with which the spatter of the ITO was 
carried out on the whole surface was prepared, and it considered as the opposite substrate. Here, one 
side formed in the location corresponding to the center of symmetry of each pixel electrode of an 
opposite substrate the spacer of the square which has height of 3.7 micrometers by 5 micrometers 
using photosensitive acrylic resin. The perpendicular orientation film (SE1211 by the Nissan chemistry 
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company) was applied to both substrates, and 200 degrees C and 1-hour stoving were performed. A 
sealing compound is applied to the perimeter of a substrate, the sealing compound was stiffened with 
heating, and refractive-index anisotropy deltan poured in the nematic liquid crystal negative in a 
dielectric constant anisotropy by 0.096, and closed the injected hole by photo-curing resin. Like the 
example 1, deltand and magnitude of a liquid crystal layer were equal, after [ which becomes reverse / a 
sign ] sticking a negative compensation film optically, the transparency shaft of a polarizing plate and 45 
degrees of lagging axes of a quarter wavelength plate were leaned, and the polarizing plate and the 
quarter wavelength plate were stuck so that it might become the respectively reverse circular 
polarization of light. Thus, when the viewing-angle property of the obtained panel was measured, there is 
almost no tone reversal and the outstanding viewing-angle property with the very large field of high 
contrast was acquired. Moreover, when microscope observation was performed, there is no dark part 
also in the transparency shaft orientations of a polarizing plate, and the display which was excellent in 
brightness was obtained. Moreover, when the screen was pushed with the finger, the turbulence of liquid 
crystal orientation which was seen by the panel without a pillar-shaped spacer was not observed. 
[0084] (Example 4) Completely like the example 3, the TFT substrate was created and the part 219 
without an electrode which some ITO electrodes have at drawing 7 (e) was created. That is, the pixel 
electrode with which it is dotted with the part 219 which does not have an electrode along the direction 
of the diagonal line of a square pixel electrode was created, and the liquid crystal display panel was 
obtained completely like the example 3 except it. Thus, when the viewing-angle property of the obtained 
panel was measured, there was almost no tone reversal, brightness was high and the outstanding 
viewing-angle property with the very large field of high contrast was acquired. 

[0085] (Example 5) Completely like the example 3, the TFT substrate was created, it etched like the 
configuration which shows some gate dielectric film to drawing 8 (a) and (b) using photolithography, and 
the crevice was formed. Finally the configuration as shown in drawing 8 (a) and (b) was acquired by - . 
carrying out the spatter of the ITO here. That is, the crevice was formed in a part of ITO. The liquid 
crystal display panel was created completely like the example 3. Thus, when the viewing-angle property 
of the obtained panel was measured, there is almost no tone reversal and the outstanding viewing-angle 
property with the very large field of high contrast was acquired. 

[0086] (Example 6) TFT was formed on the glass substrate completely like the example 3. This TFT 
consists of the gate-chromium layer, silicon oxide and a nitriding silicon-gate insulating layer, an 
amorphous silicon-semi-conductor layer, and a drain source-molybdenum layer from the substrate side 
like the example 3. Silicon nitride was formed so that these [ all ] might be covered, and it let the 
through hole pass on this silicon nitride film, and the pixel electrode connected to the source electrode 
was created in the configuration of an octagon. The color filter substrate with a black matrix with which 
the spatter of the ITO was carried out on the whole surface was prepared like the example 3, and it 
considered as the opposite substrate. Here, one side formed in the location corresponding to the center 
of symmetry of each pixel electrode of an opposite substrate the spacer of the square which has height 
of 4 micrometers by 5 micrometers like the example 3 using photosensitive acrylic resin. The 
perpendicular orientation film (SE121 1 by the Nissan chemistry company) was applied to both substrates, 
and 200 degrees C and 1-hour stoving were performed. A sealing compound is applied to the perimeter 
of a substrate, the sealing compound was stiffened with heating, and refractive-index anisotropy deltan 
poured in the nematic liquid crystal negative in a dielectric constant anisotropy by 0.095, and closed the 
injected hole by photo-curing resin. Like the example 3, deltand and magnitude of a liquid crystal layer 
were equal, after [ which becomes reverse / a sign ] sticking a negative compensation film optically, the 
transparency shaft of a polarizing plate and 45 degrees of lagging axes of a quarter wavelength plate 
were leaned, and the polarizing plate and the quarter wavelength plate were stuck so that it might 
become the respectively reverse circular polarization of light. Thus, when the viewing-angle property of 
the obtained panel was measured, there is almost no tone reversal and the outstanding viewing-angle 
property with the very large field of high contrast was acquired. Moreover, when microscope observation 
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was performed, there is no dark part also in the transparency shaft orientations of a polarizing plate, and 
the display which was excellent in brightness was obtained. 

[0087] (Example 7) The TFT substrate and color filter substrate only whose configuration of a pixel 
electrode is a square were prepared like the example 6. The optical orientation film was applied only to 
the TFT substrate side, and through the mask, polarization ultraviolet rays were irradiated from across 
so that a pixel might be quadrisected from four directions. Division was performed so that it might be 
divided on a boundary as shown in drawing 7 (I). That is, the direction of the diagonal line was set as a ' 
division border, and the liquid crystal of perpendicular orientation irradiated so that a pre tilt might stick 
toward the side by the side of opposite, respectively from each side. Completely like the example 6, 
sealing-compound spreading, liquid crystal impregnation, and the closure were performed, deltand and 
magnitude of a liquid crystal layer were equal, after [ which becomes reverse / a sign ] sticking a 
negative compensation film optically, the transparency shaft of a polarizing plate and 45 degrees of 
lagging axes of a quarter wavelength plate were leaned, and the polarizing plate and the quarter 
wavelength plate were stuck so that it might become the respectively reverse circular polarization of 
light. Thus, when the viewing-angle property of the obtained panel was measured, there is almost no 
tone reversal and the outstanding viewing-angle property with the very large field of high contrast was 
acquired. Moreover, when microscope observation was performed, there is no dark part also in the 
transparency shaft orientations of a polarizing plate, and the display which was excellent in brightness 
was obtained. When microscope observation of the situation of the pixel under drive was carried out, the 
motion of the unusual disclination faintly seen by a small number of pixel was not seen very much at all 
in the example 6. Moreover, when the transparency shaft of a polarizing plate was stuck in the vertical 
direction of a panel, the contrast of the vertical direction showed the high viewing-angle property 
especially. In the panel which furthermore stuck the transparency shaft of a polarizing plate in the 
direction of 45 degree, other properties hardly changed but only the direction where contrast is 
especially high turned into the direction of 45 degree of a panel. 

[0088] (Example 8) The TFT substrate and the color filter substrate were prepared completely like the 
example 6. the column (height of 6 micrometers) which uses NEGAREJISUTO for a color filter substrate 
and serves as a spacer with photolithography — a pixel electrode — it created in the location of center 
of symmetry mostly. The perpendicular orientation film (SE121 1 by the Nissan chemistry company) was 
applied to both substrates like the example 6, 200 degrees C and 1-hour stoving were performed, and 
the panel was created. The liquid crystal solution with which a dielectric constant anisotropy consists of 
the nematic liquid crystal (trade name MJ95955 by Merck Co.) which is negative, an ultraviolet curing 
monomer (trade name KAYARAD[ by Nippon Kayaku Co., Ltd. ] PET- 30) (it is 0.2wt(s)% to liquid 
crystal), and an initiator (it is-5wt(s)% to trade name IRUGA NOx 907 and a monomer) was poured in, and 
it took care that light did not shine upon a liquid crystal solution, and sealed. Impressing an electrical 
potential difference so that it may be set to 0V to a common electrode and may be set a pixel electrode 
with 3V, ultraviolet radiation was irradiated from the TFT side all over the panel, and polymer-ization of 
the monomer in liquid crystal was performed, deltand and magnitude of a liquid crystal layer were equal, 
after [ which becomes reverse / a sign ] sticking a negative compensation film optically, the 
transparency shaft of a polarizing plate and 45 degrees of lagging axes of a quarter wavelength plate 
were leaned, and the polarizing plate and the quarter wavelength plate were stuck so that it might 
become the respectively reverse circular polarization of light. Thus, when the viewing-angle property of 
the obtained panel was measured, there is almost no tone reversal and the outstanding viewing-angle 
property with the very large field of high contrast was acquired. Like the example 7, when microscope 
observation of the situation of the pixel under drive was carried out, the motion of the unusual 
disclination faintly seen by a small number of pixel was not seen very much at all in the example 6. 
[0089] (Example 9) Like the example 3, the membrane formation process and the lithography process 
were repeated and the substrate which has amorphous silicon thin film transistor array (TFT) was 
produced on the glass substrate. This TFT consists of the gate-chromium layer, silicon oxide and a 
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nitriding silicon-gate insulating layer, an amorphous silicon-semi-conductor layer, and a drain source- 
molybdenum layer from the substrate side. Next, the protective coat was formed oh gate dielectric film 
so that a drain electrode, a source electrode, and the semi-conductor film might be covered. Next, the 
color filter layer and the protection-frorrHight layer were formed on this protective coat. The color filter 
layer was formed with photolithography using the photosensitive resin film containing red, a green or 
blue color, and a pigment. Moreover, the protection-frorrHight layer was formed using the 
photosensitive resin containing a black color and a pigment. You may make it form a protection-from- 
light layer using a metal at this time. The pigment with which the optical property of requests, such as 
red, is obtained formed the color filter layer using the pigment-content powder resist distributed in the 
photopolymer of the negative form which used the acrylic as the base. First, the pigment-content 
powder resist was applied on the protective coat, and the resist film was formed, and it exposed using 
the photo mask so that light might, subsequently to, hit alternatively the pixel field arranged, the 
predetermined field, shape of i.e., a matrix, of the resist film. Negatives were developed after this 
exposure using the predetermined developer, and the predetermined pattern was formed. The color filter 
layer has been formed by repeating these processes the color number, i.e., red, blue, and three green 
classification by color [ three ]. 

[0090] Next, the overcoat layer which consists of a transparent insulating material was formed on the 
color filter layer and the protection-frorrHight layer. Although this overcoat layer was formed using 
thermosetting resin, such as acrylic resin, the transparent resin of a photoresist may be used for it. The 
pixel electrode which carried out the configuration of the square which forms a through hole and is 
finally connected to a source electrode through this was formed on the overcoat layer. Furthermore, the 
with an one-side height [ 5 micrometers and height of 3.5 micrometers ] pillar-shaped spacer was 
formed in the location of the center of symmetry of a pixel electrode using photosensitive acrylic resin. 
As an opposite substrate, the glass substrate which carried out the spatter of the ITO was prepared for 
the whole surface. Like the example 3, the perpendicular orientation film (SE121 1 by the Nissan 
chemistry company) was applied to both substrates, and 200 degrees C and 1-hour stoving were 
performed. A sealing compound is applied to the perimeter of a substrate, the sealing compound was 
stiffened with heating, and refractive-index anisotropy deltan poured in the nematic liquid crystal 
negative in a dielectric constant anisotropy by 0.096, and closed the injected hole by photo-curing resin, 
deltand and magnitude of a liquid crystal layer were equal, after [ which becomes reverse / a sign ] 
sticking a negative compensation film optically, the transparency shaft of a polarizing plate and 45 
degrees of lagging axes of a quarter wavelength plate were leaned, and the polarizing plate and the 
quarter wavelength plate were stuck so that it might become the respectively reverse circular 
polarization of light. Thus, when the viewing-angle property of the obtained panel was measured, there is 
almost no tone reversal and the outstanding viewing-angle property with the very large field of high 
contrast was acquired, in addition, a vertical substrate — sticking — uniting — the time — eye doubling 
— unnecessary — a pixel — even if size became small, it turned out that it is completely satisfactory. 
[0091] (Example 10) The panel was created completely like the example 9 except having made it the 
configuration which has a part which is in drawing 6 (f) - (m) about the configuration of a pixel electrode, 
and which was projected. Thus, when the viewing-angle property of the obtained panel was measured, 
there is almost no tone reversal and the outstanding viewing-angle property with the very large field of 
high contrast was acquired. Moreover, the deflection of the disclination faintly seen by a small number of 
pixel was not seen very much at all in the example 9. 

[0092] (Example 11) The square pixel electrode was created after creating an ITO electrode and a 
silicon nitride film completely like the example 1 using photolithography, the orientation film and liquid 
crystal material — the product made from JSR — it changed into what extracted the chiral agent of 
JALS-428 and ZLI4792, and the liquid crystal panel was created. However, rubbing was performed so 
that it might become in the direction of the square diagonal line as [ intersect / especially / 
perpendicularly / the direction of orientation of the liquid crystal in a bottom substrate and a top 
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substrate ]. The pre tilt angle for which liquid crystal carried out orientation of JALS-428 to the 
direction of rubbing and the perpendicular direction, and it asked by the coulisse TARURO-TE-SHON 
method was about 0 degree. Moreover, eel thickness was about 5 micrometers. As a compensation film, 
instead of the negative 1 shaft compensation film and the quarter wavelength plate, when the New-Vac 
film by Sumitomo Chemical Co., Ltd. was used and the viewing-angle property of a panel was measured, 
there is no tone reversal and the outstanding viewing-angle property was acquired on the whole surface. 
[0093] (Example 12) The TFT substrate and the color filter substrate were prepared completely like the 
example 3. as the orientation film — the product made from JSR — after applying JALS-428 and 
performing 200 degrees C and 1-hour stoving, rubbing was performed like the example 11. ZLI4792 
which extracted the chiral agent was poured in and the liquid crystal panel was created completely like 
the example 3 except having removed a negative 1 shaft compensation film and a negative quarter 
wavelength plate. Thus, when the viewing-angle property of the obtained panel was measured, there is 
no tone reversal and the outstanding viewing-angle property with the very large field of high contrast 
was acquired. 

[0094] (Example 13) Completely like the example 9, the TFT substrate was created, the color filter layer 
and the overcoat layer were created, and the square pixel electrode was formed, an example 1 1 — the 
same — the orientation film and liquid crystal material — the product made from JSR — the chiral 
agent of JALS-428 and ZLI4792 should be extracted, rubbing was performed like the example 11, and 
the liquid crystal panel was created completely like the example 9 except having removed the negative 1 
shaft compensation film. Thus, when the viewing-angle property of the obtained panel was measured, 
there is no tone reversal and the outstanding viewing-angle property with the very large field of high 
contrast was acquired, in addition, a vertical substrate — sticking — uniting — the time — eye doubling 
— unnecessary — a pixel — even if size became small, it turned out that it is completely satisfactory. 
Moreover, even if there was gap of the direction of rubbing, there was no change of brightness. 
[0095] (Example 14) The panel was created completely like the example 13 except having made it the 
configuration which has a part which is in drawing 6 (f) - (m) about the configuration of a pixel electrode, 
and which was projected. Thus, when the viewing-angle property of the obtained panel was measured, 
there is almost no tone reversal and the outstanding viewing-angle property with the very large field of 
high contrast was acquired. 

[0096] (Example 15) When the speed of response of the panel created completely like the example 3 
except having removed the quarter wavelength plate was measured, and bias voltage was not impressed 
but it impressed 5V suddenly from 0V, the amount of transmitted lights was not stabilized after 40ms. 
On the other hand, bias voltage 2.2V were impressed, and when the driver voltage of 5V was impressed, 
the amount of transmitted lights was stabilized after 20ms. Thus, when impressing bias voltage, it turned 
out that a speed of response becomes quick. However, when bias voltage 2.2V were impressed, contrast 
fell to 130 from 2300 at the time of 0V which do not impress bias voltage. The optical leakage of the 
pixel circumference of this was the cause. Then, when this part was shaded by the black matrix, 
contrast was able to acquire 2000 and a high value. Moreover, even when bias voltage was not 
impressed when a quarter wavelength plate is installed, but it impressed 5V suddenly from 0V, in 
addition, bias voltage 2.2V were impressed, and when [ by which the amount of transmitted lights was 
stabilized after 30ms ] the driver voltage of 5V was impressed, the amount of transmitted lights was 
stabilized after 10ms. Thus, by installing a quarter wavelength plate, the substantial speed of response 
became quick. 

[0097] (Example 16) The height of a column spacer was set to 2 micrometers, the liquid crystal 
orientation film was changed into the perpendicular orientation film (SE1211 by the Nissan chemistry 
company), except having omitted rubbing, completely like the example 9, refractive-index anisotropy 
deltan is 0.1669, and the dielectric constant anisotropy poured in and sealed the negative liquid crystal 
ingredient on the created panel. Completely like the example 3, the negative 1 shaft compensation film, 
the quarter wavelength plate, and the polarizing plate were stuck, and the liquid crystal panel was 
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created. Thus, when the viewing-angle property of the obtained panel was measured, there is almost no 
tone reversal and the outstanding viewing-angle property with the very large field of high contrast was 
acquired. Moreover, also in the transparency shaft orientations of a polarizing plate, there is no dark part 
and the display which was excellent in brightness was obtained. Moreover, the speed of response was 
also very quick. When driving this panel and the electrical potential difference was impressed among 
16.7ms which is one frame so that it might become a black display for 8.3ms of the second half, the 
dynamic image was able to be seen vividly. 

[0098] (Example 17) It changed to the compensation film of one negative shaft, and the half-wave plate 
was stuck on the liquid crystal panel created completely like the example 3. At this time, the relation 
between the lagging axes of the transparency shaft of a polarizing plate, a quarter wavelength plate, and 
a half-wave plate is as being shown in drawing 12 . Thus, when the viewing-angle property of the 
obtained panel was measured, there is almost no tone reversal and the outstanding viewing-angle 
property with the very large field of high contrast was acquired. Moreover, when microscope observation 
was performed, there is no dark part also in the transparency shaft orientations of a polarizing plate, and 
the display which was excellent in brightness was obtained. 

[0099] (Example 18) The example 3, the TFT substrate created completely similarly, and the color filter 
substrate were prepared, and it considered as the opposite substrate. One side created the projection 
of the square drill whose height is 3 micrometers by 5 micrometers instead of the column-like spacer 
using photosensitive acrylic resin. In addition, when SEM observation of the configuration of a projection 
was carried out, the configuration with up crushing ****** near [ each field ] a slanting square drill was 
acquired under the effect of the flow by exposure, development, and heating etc. The 3.7-micrometer 
spacer was sprinkled and the liquid crystal panel was created completely like the example 3. 
[0100] Thus, when the viewing-angle property of the obtained panel was measured, there is almost no 
tone reversal and the outstanding viewing-angle property with the very large field of high contrast was 
acquired. Moreover, when microscope observation was performed, there is no dark part also in the 
transparency shaft orientations of a polarizing plate, and the display which was excellent in brightness 
was obtained. 

[0101] (Example 19) TFT was formed on the glass substrate like the example 3. This TFT consists of 
the gate-chromium layer, silicon oxide and a nitriding silicon-gate insulating layer, an amorphous silicon- 
semi-conductor layer, and a drain source-molybdenum layer from the substrate side. The protective 
coat which consists of silicon nitride so that these may be covered was formed. The pixel ITO electrode 
was created as the transparency section, the shape of toothing was created using photosensitive acrylic 
resin only in the reflective section, and the shape of desired toothing was formed using the still more 
nearly same photosensitive acrylic resin. Furthermore, on this irregularity, aluminum was used and the 
reflector was formed. The color filter substrate with a black matrix with which the spatter of the ITO 
was carried out on the whole surface was prepared, and it considered as the opposite substrate, the 
part corresponding to [ at this time ] the reflective section in a color filter — the transparency section 
— it has an amount of a half coloring component mostly. 

[0102] Here, one side formed in the location corresponding to the center of symmetry of each pixel 
electrode of an opposite substrate opening of the square which is 5 micrometers using photolithography. 
Like the example 3, the perpendicular orientation film (SE1211 by the Nissan chemistry company) was 
applied to both substrates, and 200 degrees C and 1-hour stoving were performed. A sealing compound 
is applied to the perimeter of a substrate, the sealing compound was stiffened with heating, and 
refractive-index anisbtropy deltan poured in the nematic liquid crystal negative in a dielectric constant 
anisotropy by 0.083, and closed the injected hole by photo-curing resin. The polarizing plate was stuck 
after sticking on a color filter side substrate the phase contrast plate which made superposition 
wavelength dispersion small for the quarter wavelength plate and the half-wave plate, deltand and 
magnitude of a liquid crystal layer were equal to the TFT side substrate, and after [ when a sign 
becomes reverse ] sticking a negative compensation film optically, what stuck the polarizing plate, the 
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quarter wavelength plate, and the half-wave plate was stuck so that it might become the circular 
polarization of light with a reverse color filter side. 

[0103] Thus, when the viewing-angle property of the obtained panel was measured, tone reversal does 
not almost have the reflective section or transparency section, either, and the outstanding viewing- 
angle property with the very large field of high contrast was acquired. Moreover, when microscope 
observation was performed, there is no dark part also in the transparency shaft orientations of a 
polarizing plate, and the display which was excellent in brightness was obtained. 
[0104] Moreover, when the screen was pushed with the finger, the turbulence of liquid crystal 
orientation which was seen by the panel without opening was not observed. 

[0105] (Example 20) The TFT substrate and the color filter substrate were prepared completely like the 
example 19. A different place from an example 19 is only that the column-like spacer is formed instead 
of opening of a common electrode in that the surface ratio of the transparency section and the 
reflective section was set to 1:2 from 1:1, and the transparency section. One side is 5 micrometers and 
this pillar-shaped spacer is a square which has height of 4 micrometers. 

[0106] Thus, when the viewing-angle property of the obtained panel was measured, tone reversal does 
not almost have the reflective section or transparency section, either, and the outstanding viewing- 
angle property with the very large field of high contrast was acquired. Moreover, when microscope 
observation was performed, there is no dark part also in the transparency shaft orientations of a 
polarizing plate, and the display which was excellent in brightness was obtained. Moreover, when the 
screen was pushed with the finger, the turbulence of liquid crystal orientation which was seen by the 
panel without opening was not observed at all. 

[0107] (Example 21) The TFT substrate and the color filter substrate were prepared completely like 
examples 19 and 20. A different place from an example 20 is only that the structure of the letter of a 
projection is prepared instead of opening of a common electrode. One side was [ 3 micrometers and the 
height of the structure of the letter of a projection ] 1 micrometer. Thus, when the viewing-angle 
property of the obtained panel was measured, tone reversal does not almost have the reflective section 
or transparency section, either, and the outstanding viewing-angle property with the very large field of 
high contrast was acquired. Moreover, when microscope observation was performed, there is no dark 
part also in the transparency shaft orientations of a polarizing plate, and the display which was excellent 
in brightness was obtained. Moreover, when the screen was pushed with the finger, the turbulence of 
liquid crystal orientation which was seen by the panel without opening was not observed. 
[0108] 

[Effect of the Invention] According to this invention, as explained above, liquid crystal is pinched 
between two substrates, it is a configuration with sufficient symmetric property, and the electrode on 
the 2nd substrate covers the whole upper part of the electrode on the 1 st substrate, and the electrode 
on the 1st substrate is made larger than the electrode on the 1st substrate. And the whole upper part 
of the electrode on the 1st substrate is covered, and at least one of the 1st substrate up electrodes 
which is a column-like spacer, the structure of the letter of a projection, and electrode opening exists in 
the location of center of symmetry mostly at least. Therefore, in the case of a drive, electric field arise 
symmetrically aslant to a substrate, and a column-like spacer, the structure of the letter of a projection, 
or electrode opening serves as a nucleus of division, and division is performed promptly. Moreover, it 
becomes remarkably strong also to the orientation division turbulence by external pressure. For this 
reason, since a liquid crystal layer is automatically divided into two or more fields where 1 pixel is 

o 

symmetrical by the electrical potential difference, the liquid crystal panel which was excellent in visibility 
also in the transflective type also in the transparency mold can be created. 



[Translation done.] 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) It is the sectional view showing the configuration of the liquid crystal display in the 
gestalt 1 of operation of this invention, (b) It is the top view showing the configuration of the liquid 
crystal display in the gestalt 1 of operation of this invention, (c) It is the top view showing the 
configuration of the pixel electrode of the liquid crystal display in the gestalt 1 of operation of this 
invention, (d) It is the top view showing other configurations of the pixel electrode of the liquid crystal 
display in the gestalt 1 of operation of this invention, (e) It is the top view showing another configuration 
of the pixel electrode of the liquid crystal display in the gestalt 1 of operation of this invention, (f) It is 
the top view showing other configurations of the pixel electrode of the liquid crystal display in the 
gestalt 1 of operation of this invention again, (g) It is the top view showing another configuration of the 
pixel electrode of the liquid crystal display in the gestalt 1 of operation of this invention again. 
[Drawing 2] (a) It is the top view showing the configuration of the pixel electrode of the liquid crystal 
display in the gestalt 1 of operation of this invention, and the gestalt 3 of operation, (b) They are other 
top views showing the configuration of the pixel electrode of the liquid crystal display in the gestalt 1 of 
operation of this invention, and the gestalt 3 of operation, (c) It is the top view of others [ pan / in 
which the configuration of the pixel electrode of the liquid crystal display in the gestalt 1 of operation of 
this invention and the gestalt 3 of operation is shown ]. (d) It is another top view showing the 
configuration of the pixel electrode of the liquid crystal display in the gestalt 1 of operation of this 
invention, and the gestalt 3 of operation, (e) It is another top view showing the configuration of the pixel 
electrode of the liquid crystal display in the gestalt 1 of operation of this invention, and the gestalt 3 of 
operation, (f) It is another top view to the pan in which the configuration of the pixel electrode of the 
liquid crystal display in the gestalt 1 of operation of this invention and the gestalt 3 of operation is 
shown, (g) It is top view another again showing the configuration of the pixel electrode of the liquid 
crystal display in the gestalt 1 of operation of this invention, and the gestalt 3 of operation, (h) It is again 
still more nearly another top view showing the configuration of the pixel electrode of the liquid crystal 
display in the gestalt 1 of operation of this invention, and the gestalt 3 of operation, (i) It is the top view 
of again further others showing the configuration of the pixel electrode of the liquid crystal display in the 
gestalt 1 of operation of this invention, and the gestalt 3 of operation. 

[Drawing 3] (a) It is the sectional view showing the configuration of the liquid crystal display in the 
gestalt 2 of operation of this invention, (b) It is the top view showing the configuration of the liquid 
crystal display in the gestalt 2 of operation of this invention. 

[Drawing 4] (a) It is the sectional view showing the configuration of the liquid crystal display in the case 
of the homogeneous orientation of this invention, (b) It is the top view showing the configuration of the 
liquid crystal display in the case of the homogeneous orientation of this invention. 
[Drawing 5] (a) It is the sectional view showing the configuration of the liquid crystal display in the 
gestalt 3 of operation of this invention, (b) It is the top view showing the configuration of the liquid 
crystal display in the gestalt 3 of operation of this invention. 

[Drawing 61 (a) It is the top view showing the configuration of the pixel electrode of the liquid crystal 
display in the gestalt 3 of operation of this invention, (b) They are other top views showing the 
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configuration of the pixel electrode of the liquid crystal display in the gestalt 3 of operation of this 
invention, (c) They are other top views for which the configuration of the pixel electrode of the liquid 
crystal display in the gestalt 3 of operation of this invention is shown again, (d) It is the top view of 
others [ pan / in which the configuration of the pixel electrode of the liquid crystal display in the gestalt 
3 of operation of this invention is shown ]. (e) It is the top view of again further others showing the 
configuration of the pixel electrode of the liquid crystal display in the gestalt 3 of operation of this 
invention, (f) It is another top view showing the configuration of the pixel electrode of the liquid crystal 
display in the gestalt 3 of operation of this invention, (g) It is top view another again showing the 
configuration of the pixel electrode of the liquid crystal display in the gestalt 3 of operation of this 
invention, (h) It is again still more nearly another top view showing the configuration of the pixel 
electrode of the liquid crystal display in the gestalt 3 of operation of this invention, (i) It is the top view 
showing another configuration of the pixel electrode of the liquid crystal display in the gestalt 3 of 
operation of this invention. G) It is the top view showing other configurations of the pixel electrode of 
the liquid crystal display in the gestalt 3 of operation of this invention, (k) It is the top view showing the 
configuration of the pixel electrode of the liquid crystal display in the gestalt 3 of operation of this 
invention. (I) It is the top view showing another configuration of the pixel electrode of the liquid crystal 
display in the gestalt 3 of operation of this invention again, (m) It is the top view in which being the pixel 
electrode of the liquid crystal display in the gestalt 3 of operation of this invention, and also showing 
another configuration. 

[Drawing 7] (a) It is the top view showing the configuration of the pixel electrode of the liquid crystal 
display in the gestalt 3 of operation of this invention, (b) They are other top views showing the 
configuration of the pixel electrode of the liquid crystal display in the gestalt 3 of operation of this 
invention, (c) They are other top views for which the configuration of the pixel electrode of the liquid 
crystal display In the gestalt . 3 of operation of this invention is shown again, (d) It is the top view of 
others [ pan / in which the configuration of the pixel electrode of the liquid crystal display in the gestalt 
3 of operation of this invention is shown ]. (e) It is the top view of again further others showing the 
configuration of the pixel electrode of the liquid crystal display in the gestalt 3 of operation of this 
invention, (f) It is another top view showing the configuration of the pixel electrode of the liquid crystal 
display in the gestalt 3 of operation of this invention, (g) It is top view another again showing the 
configuration of the pixel electrode of the liquid crystal display in the gestalt 3 of operation of this 
invention, (h) It is again still more nearly another top view showing the configuration of the pixel 
electrode of the liquid crystal display in the gestalt 3 of operation of this invention, (i) It is the top view 
showing another configuration of the pixel electrode of the liquid crystal display in the gestalt 3 of 
operation of this invention, (j) It is the top view showing other configurations of the pixel electrode of 
the liquid crystal display in the gestalt 3 of operation of this invention, (k) It is the top view showing the 
configuration of the pixel electrode of the liquid crystal display in the gestalt 3 of operation of this 
invention. (I) It is the top view showing another configuration of the pixel electrode of the liquid crystal 
display in the gestalt 3 of operation of this invention again, (m) It is the top view in which being the pixel 
electrode of the liquid crystal display in the gestalt 3 of operation of this invention, and also showing 
another configuration., (n) It is the top view in which being the pixel electrode of the liquid crystal display 
in the gestalt 3 of operation of this invention, and also showing another configuration. 
[Drawing 8] (a) It is the sectional view showing other configurations of the liquid crystal display in the 
gestalt 3 of operation of this invention, (b) It is the top view showing other configurations of the liquid 
crystal display in the gestalt 3 of operation of this invention. 

[Drawing 9] (a) It is the sectional view showing another configuration of the liquid crystal display in the 
gestalt 3 of operation of this invention, (b) It is the top view showing another configuration of the liquid 
crystal display in the gestalt 3 of operation of this invention. 

[Drawing 10] (a) It is the sectional view showing the configuration of the liquid crystal display in the 
gestalt 4 of operation of this invention, (b) It is the top view showing the configuration of the liquid 
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crystal display in the gestalt 4 of operation of this invention. 

[Drawing 1 1] (a) It is the sectional view showing the configuration of the liquid crystal display in the 
gestalt 5 of operation of this invention, (b) It is the top view showing the configuration of the liquid 
crystal display in the gestalt 5 of operation of this invention. 

[Drawing 12] It is a top view showing the physical relationship of the transparency shaft of the polarizing 
plate in the example 17 of this invention, the lagging axis of a quarter wavelength plate, and the lagging 
axis of a half-wave plate. 

[Drawing 13] (a) It is the sectional view and top view showing the configuration of the liquid crystal 
display in the gestalt 6 of operation of this invention, (b) It is the sectional view and top view showing 
the configuration of the liquid crystal display in the gestalt 6 of operation of this invention. 
[Drawing 14] (a) It is the sectional view showing the configuration of the liquid crystal display in the 
gestalt 7 of operation of this invention, (b) It is the top view showing the configuration of the liquid 
crystal display in the gestalt 7 of operation of this invention. 

[Drawing 15] (a) It is the sectional view showing the configuration of the liquid crystal display in the 
gestalt 8 of operation of this invention, (b) It is the top view showing the configuration of the liquid 
crystal display in the gestalt 8 of operation of this invention. 

[Drawing 16] (a) It is the sectional view showing the configuration of the liquid crystal display in the 
gestalt 9 of operation of this invention, (b) It is the top view showing the configuration of the liquid 
crystal display in the gestalt 9 of operation of this invention. 

[Drawing 1 7] (a) It is the sectional view showing the configuration of the liquid crystal display in the 
conventional example, (b) It is the top view showing the configuration of the liquid crystal display in the 
conventional example. 

[Drawing 18] It is the top view showing the configuration of the liquid crystal display in the conventional 
example. 

[Description of Notations] 

101 A transparence substrate and 102 A common electrode and 103 Orientation film, [ 

Insulator layer, ] 104 A pixel electrode, 104a The electrode for shielding, and 105 [ Liquid 

crystal molecule, ] 106 The electrode for wiring, and 107 A bottom substrate and 108 116 A 

through hole and 1 17 The direction of orientation of the liquid crystal of a top substrate, 1 18 

The direction of orientation of the liquid crystal of a bottom substrate, 1 19 Pillar-shaped spacer, 

120 A polarizing plate, 121 A quarter wavelength plate, 122 A negative 1 shaft 

compensation film, 201 A transparence substrate and 202 A common electrode and 203 

Orientation film, [ Bottom substrate, ] 204 A pixel electrode and 205 A protective coat and 

207 208 A liquid crystal molecule and 209 A gate electrode and 209a Scan signal line, 210 - 

— Gate dielectric film and 21 1 A drain electrode and 21 1a Video-signal line, [ Color filter 

layer, ] 212 The semi-conductor film and 213 A source electrode and 214 215 A light- 
shielding film and 217 The direction of orientation of the liquid crystal of a top substrate, 218 

The direction of orientation of the liquid crystal of a bottom substrate 219 Pillar-shaped spacer, 220 

Polarizing plate 221 Quarter wavelength plate 222 A negative 1 shaft compensation film, [ - 

— Common electrode, ] 223 A crevice, 301 A transparence substrate, 302 303 The 

orientation film, 304 A pixel electrode, 305 Protective coat, 307 A bottom substrate, 308 — 

— A liquid crystal molecule, 309 Gate electrode, 309a A scan signal electrode, 310 Gate 

dielectric film, 31 1 Drain electrode, 31 1a A video-signal electrode and 312 The semi- 
conductor film and 31 3 Source electrode, 314 A color filter layer and 315 A light-shielding 

film and 316 Through hole, 319 Pillar-shaped spacer 320 Polarizing plate 321 Quarter 

wavelength plate, [ Common electrode, ] 322 A negative 1 shaft compensation film, 401 A 

transparence substrate and 402 403 The orientation film, 404 A pixel electrode, 405 

Protective coat, 407 A bottom substrate, 408 A liquid crystal molecule, 409 Gate electrode, 

409a A scan signal electrode, 410 Gate dielectric film, 41 1 Drain electrode, 41 1a A 
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vjdeo-signal electrode and 412 The semi-conductor film and 413 Source electrode, 414 A 

color filter layer and 415 A light-shielding film and 416 Through hole, [ 420 Polarizing 

plate, ] 417 An overcoat layer, 419 Pillar-shaped spacer 421 Quarter wavelength plate 422 

A negative 1 shaft compensation film, 501 A color filter substrate, 502 A common electrode 

and 503 Orientation film, [ Slit, ] 504 A pixel electrode, 507 A bottom substrate (TFT 

substrate) and 517 601 Transparency shaft orientation of the polarizing plate of a bottom substrate 

(TFT substrate) 602 Transparency shaft orientation of the polarizing plate of a top substrate (color 

filter substrate), 603 The direction of the lagging axis of the half-wave plate stuck on the bottom 

substrate (TFT substrate), And the direction of the lagging axis of the quarter wavelength plate stuck on 

the top substrate (color filter substrate), 604 The direction of the lagging axis of the quarter 

wavelength plate stuck on the bottom substrate (TFT substrate), And the direction 701 of the lagging 

axis of the half-wave plate stuck on the top substrate (color filter substrate) Transparence 

substrate, 702 A common electrode, 703 The orientation film, 704 Pixel electrode, 705 

A protective coat, 707 A bottom substrate, 708 Liquid crystal molecule, 709 A gate 

electrode, 709a A scan signal electrode, 710 Gate dielectric film, 71 1 A drain electrode and 

711a A video-signal electrode and 712 Semi-conductor film, [ Light-shielding film, ] 713 — 

- A source electrode, 714 A color filter layer and 715 [ 721 Quarter wavelength plate, ] 716 

A through hole, 720 Polarizing plate 722 A negative 1 shaft compensation film, 724 Letter 

structure of a projection, 801 A transparence substrate, 802 A common electrode, 803 

Orientation film, 804 A pixel electrode, 805 — - A protective coat, 807 Bottom substrate, 808 - 

— A liquid crystal molecule, 809 A gate electrode, 809a Scan signal electrode, 810 Gate 

dielectric film, 81 1 A drain electrode and 81 1a Video-signal electrode, [ Color filter layer, ] 

812 The semi-conductor film and 813 A source electrode, 814 [ Polarizing plate, ] 815 

A light-shielding film and 816 A through hole, 820 821 Half-wave plate 822 [ Electrode 

opening, 826 / Concavo-convex structure / 827 Film for concavo-convex adjustment 828 

A reflector 829 Compensation film. ] A quarter wavelength plate, 824 The letter structure 

of a projection, 825 



[Translation done.] 
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/ 

[*#ffFIS#©«SB] 

2©Sffi±©ttffi^SfSl ©»«±©tt@J;9/£<. fr-o 

mi<Dmffi.±<DnM<D±®£ft*m^\ ssti©»£±© 

\Z 2 fK±©»««^t5SS8^giT^o 
T. ^lC0»«±(D*@^*f^tt©J;^^T-*)f9, SB 
2 ©*K±©fM^fg 1 ©»£±©S4iJ;D£<. 

sf§i©s«±©*n©±si$£#£®tA, ss§i©mk±© 

*S.©'>&< £ hmmVfi^'boy&miz&VitDT.^-*)- 

t, mi ©*ffi±©*ii#;tt^tt©£^iM*T;fcD. m 

SBlOS«±0«tt©±«^#:?£B^. $«1©S1£±© 

mm<D'>ti< iz*>m&tifott>fo<D®:m\z. nmt>m&L 

»«*^4] 2&<Dmfamizm&mfr&mzn. m&m 
(c2a^±©^/hffl«^#T?)?Ks«*sg-ea&o 

J^ttT'^D. I 2 Olt±(DiI^ 1 ©iis±©ti 
<fc9£<, *0|gl©S1£±©«1g©±gB±&£§^. 

% i ©S«±©^©'>&< £fc&#tt^*.i>©&gi;: 

^ttT**D. 1 2 OSi±©ti)!i5g 1 Olffi±©lS 
±0JA<, ©*1£±©®®©±gB£#£fi^> 

m i ©affi±©*n©'>& < t feta«^+-L>©{4e 

2 ©»« ti;i^t2 a^±(o^/jN«^c^i?-r 5 mgh 
mtmfttsti. mi^-(DmmzRmmm^m^nx 

ttfmizn, wtem2©s«ic«a*s*^fi)c$n, 

tzmrn itmvtz z t &&&t-tz>m#m i 5 

Hf*3S7] m2©a«±©im^. m2©s«0«« 

^-rnfr-izftmomsh&^mw. 



(2) 

[»*«8] mi <nmfa±.<Dm,m\zwmi&7Km<nmm<n 
mzzs- )v v m ©«@ #ieb £ u -s ^ £ t -r 

[w*^9] mi<Dmm±iz\t. a^c^ssfti 

nt. znz<Dmm<D^ft?ft<D&gjzjimLTMf8,2 

tu wi2<Dmm±\zm : !k<Dmm\zm.?T&mmtiL&*3- 

H<h. ^n&fcvhU*;MfcK:3*ST*«»©i*flM3# 

Wi2(D&tii.±\zm]k<Dmm\zm^T&mniiLZ: 

»*& t mm^mmis <t t^MBEttUfi ^««* ct raw 
£WK h 5 > -/x 9 \%m mmmm zftLxftmzn, & 

1 *ffi±(c62M$n. WI2?RSH«WfB* 7-7 w 

^;^-«T©mitemi ©s«±Ktt, ffi»©^^m^ 

^«^«®^«tr/i!*^m^*«iTH*n-5-5-n^n© 
M«T-i!>7i< i fc i ^©a****j5ssn, -ttnenc'H 
*^»*"r**« h ?>i?*?\zi$Wi2nT^z>mmn 

It^fU m2©S«±(C«fc©B^lC^oT«^« 

-•7 4)i*s£mt£.m&m£(Dffl\zmw2tiT\,*2>z. 
mtTzimm. i ~ 7 ©^-rn^-»:se«©«ffi 

[%mmi2] «i©a*tj8Mtt*2©»«tin 
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3 

««t^*< tt> 1 5©i**«*fisn. ^-n^*n©B 

It^tb. »2©3S«±fc»R©a*K«oT£ip« 
ffiE£***:fc«fcZW«ra^««©^fc< £*>-:5©± 

snri»* £ t s»ttt4»*s 8 cEftattA*^ 
gi. 

[M*g 13] mi ©x*©h***;i ©«*©-« 
KE«©?&AS*ge. 

IW*«14] mi ©*«©B**jjMl©*«©ft© 

a i ~ 1 3 ©^■rn^-tf2«©^ B %**^«. 
[w*« is] i ©a«©ia^a^ffl©*@©-a5 

*a-e»*cisi#*t-r*»*«i o^i sontft 

#»— fcE«©8eA«*3£1I. 

[I*«17] ^*W(Cft©««7^;i/At^^WiC 
iE©««7^;PA©^^< tfe-MBl £fcttSII2© 
»«<h<@7 , £«t©^iC^«-rS-tlC t tD. 
^©StAEfattffiKSJ^T, th lSft^iSjKfc 

ttsifcAU tmm?j ;pa©b#t *£#ts l 

fevi <h^4#@6:i-r^>lf3K3K l ~ l 6 ©^-fn^-trB2«S 
©ttAS^&B. 

[is*^ 1 8 ] *ftE©pfl0fc-tn-6nra#©— ttfi 

«£#LT43 0, izg»©— «S«©3tttt**Sl»fcEXb 

EIK©ttA&*&a. 
[■*B19] Sl^fc90£X£T*2tt©ffl3fc«©8 
±OJl2:^«ft«fttSr»fc^*lR]t:a9!^-r*Jli: 

zwrnttzm^m 1 8 i;:ett©ttA&*&B. 
«r*i-r*»#® i ~ i 9 ©ti-r n*»-jc«H«©iSii« 
[is*^2i] «a*tqEyv-*fctt*u^-7*-& 



(3) 

4 

Ett©ftA£;*&11©SjS£&. 
[§t#9l 2 2 ] AH«<R«4t A^Ftt^llOtt A«» S 

KIEfflLT^*£££#«£-i-*R#3Bl~2 1©^T 

K IB -3 T & 6 C © 7 1/ ; lb A tfiW fife $ n T Iri -5 ZL t 
£*HS£:"r*BMiSi2 2 (c8B4K©ttffi«^£B. 
111*12 4] yu?JH-ft&»riE-r**jS*«3tt!IB» 

fi©Sfig#ifc. 

BBttT* £i 2 4 KE*©«A*jS 

SB©S!jt^fe. 
[W*^ 2 7 ] *A»a*»«# S:£tt#IE©ttA!&» 6 

20 *^«i:$:#S!!i-r?)gl*«l~2 0 ©IrVj" n*»-KE* 

^±i^^*w<£§ 4wmowLfrmm*#iFr2> z. t 

[St 2 9 ] $tAJia*§§W£g#tta<iE©*t A*> ^ 
fifeD. ®/Etea]jDB#tC* ; E^77.«jgS:toT^Sr 

t&ft'&t? 5g^ai~2 o©^-rn^-t8B^©fg 

[fflf*«3 0] &H*rt(C^A#^©&t3_L^D#fa 

30 2 a»©*/h««*t*#-rs - 1 zftrnttz 

fr*l° «TT*&3 £t £:-f&!S#J» 2 8"30l: 

^■ma»-£E*©*ASjR8«. 
[is*«3 2] «3t*»fiic»UTe«aa*i^*»6 

SB©Sig*ffi. 

[9*13 3] K«> hSfelBI(|-r*Ct*«r«i-r* 
M*3U~2 0©^-fn^-X«If*W2 2X«W*JK 

40 2 3x(sis*ji2 7~3 1 ©^rn^-tcE«©^as 
[»*i3 4] iyu-Aammmz. mtumizm 

*^2 2Xtt»3ji«2 3X!Ji*12 7~3 1 ©Hfn 
3&>-KE*©*A«jj*S«©KlWrft. 

[«*13 5] 1 7u-A**w*6-r*wn, »a©l* 

^tt«ffi©ifi#©«ffi£WJnT*;:i:£W«£?-*ai# 
^1~2 0©^"fn^-X«W*JS2 2 XteSf #31 2 3 

xttM*3i2 7-3 1 ©ir»-rna>-KE*©*«*3*8 

50 fOlKffi. 
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5 

zmim i ~ 2 o ©n-rn*»— 2 2 

m 2 3X«M3<JJi2 7~3 KDV^-rn^-(CK«(DjK B B B 

[X9KZ>fM&K9n 
[0 0 0 1 ] 

■*©»»#«!, BI^IT*?). 
[0 0 0 2] #369ifc:fctt**iiajS3S1Itt, /t-V* 

i/k\ mvt, mmm. m%mt^E\zi&n^^~^ . 

[0 0 0 3] 

(twisted nematic; J2J.T "TN" 

fcowaawwRaufKTfTfcfcoT^* raj ^ 

[0 0 0 4] *fta*SB©«ft»tt*3k#-r-6*ftt 
LT> »BB¥4-261522^«*fctt. #BB¥6-43461# 
4i«*fctt»H|5P10-333180^*fcBB*SnT^SJ: 

h d tr y * eft $ *fc*»"t;nfeffijE l . «%M«ta% 

(a), (b) , (c) (c^"TJ:^(c. H8PSB5 1 7 £ 
#f?)*®*«5 0 2*^fflT««^i:{C«fct9, #Ifrt 
t;:#4*!>tt#£5g££-fr, ^nictDS-iS^£2<H^±© 

bTlri*. «pH¥6-43461^«KE«SnT«r» 



(4) 

49tt£9c8LTb>*. ^M¥6-43461^ii#B(C 

ftI**21K±fflK/-f>l:»IIU ll^tftt^&S 
LTt»*. S6tr«fHT10-333180#4i*ttt. WPgU 

[0 0 0 5] *6tC»BI¥10-203234»»«»Ctt. Mil 

«W\ d©*-©«aK*jE«rWlni'r5::tfc:J:-3T» 

fe«#Sr^D> H^ft©^ B B B ©Eft#ft£:y-i>]U 

^<6nTV»*. #R!¥5-113561^&«£ttSMBl«53!tt 
B**g«©«»a «EEasa«Jll«t©* 

20 (DffiMyj )U±t, WZZ ZtztrxDyt-^mziE 

[0 0 0 6] S6K*2947350#4i«IKtt. ^ifiEfaU 
fc tta £^/£EP anus K # fJT 3 7c * (C ±T © ££ (c §§e 

•W5-505247*4i*fc, *& B B B #^ £»l£ch*¥*fiKffi 

±£RH-*<fc'5fcU Z\<D2 -3<DW.mN\lzmEE$:frtf 
T, *«£*¥#l6]©«*l^£i;Stt*«k3KLfcIn-P 
30 lane-Switching (IPS)^0ttJfcXw&B#a%3nT 

*«#S«te»bTSr&±a**££tt;&ir>. C©fc»fi 

ft*rS]*^^fc<h#©^i 3 B ©ffiatiT©^k^/h$<, a 

[0 0 0 7] $e>fc. Journal of Applied Physics, Vo 
1. 45, No. 12 (1974) 5466*fctt. »BB¥10-186351<I4>« 
tCtt±te©IPS^- K©ffcKt£m$g*tt#IE©$ B B B £ 
*;*:*hDtf-;/>;E[6)2-&T:fc#, SStr*¥^fS]©« 

io Z\(Dti. *^©^(Rl©it**^^-hnfcf-yi7E 

[0 0 0 8] !|#P^¥10-186330^^$S1C«, tfX 

so iM^St^lT. 01 8K:7TJ:^(c. TZt-j? 
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7 

ttS 1 CffM h7>-7X^4 iWRtf 6 ft, &g h ^ > v 
x * 4 coy- h mS£ J: rjcy ttS \zf- h Eft 2 £ 
«ktfV-.XE*3tf«»«Sft, BiltttSl fc&JS§lfre> 
fc4KSt«*5£ I TO*»&fc*Sifl»W6jWBjS3ft 
fc#ai§S!«Ea**«***BS*SftTt»* (4#ft?g2 9 
5 5 2 7 7 4&*#M) . ¥i§i®S!?&a3t*S« 

c*tiT.flsia^i^©3taft«:i»<fc«>K, mMMftm 

HSrffl^, Elt«K:*JHT*>Sifi»l;::feVvc*>, <H7t« 
»BB2000-29010#^*IC. $ 6 A/4«©jfcfift#tt£ 

«»-rafc«>t A/2«*A/4«t««-r*«s**s« 

**»ll2000-35570^4i«lcBB*SftTl»*. ;ift£©¥ 

^*a*^s«*<a*ftT^fc. 

[0 0 0 9] 

s©*»s63Sg«©f£»x8TW:&g t a n&v» "#a 

ItS 5 0 2 fCOUT©7* h h Xg#©MJnX 

18" ±TSfi5 0 1,5 0 7 

s^oajaiwixs^Bt^ftsott, tzt-j-jm 
^&ffa**jtffl©£*©*-e*t), as? r^attj 

t*tfft*flfi©SS»rfit»Ttt««BJni*!6-r^SttJtt 
<, £ffil£«S**l*j&$ftT^5©*-ca&-5. ££-3 

a*, se*s^t*j^T«. a^«MiDx*^gi$ft 

T<^&l^ r#j§mSj fctn>Tfc. 7* hl/yXMi 

*©»«eiDixs*^staft. xs*<iBin-r*t* 

K, ±TM5 0 1. 5 0 7 ©KSfcttD 
i&BtSftSCifcfcS. £e>K:*arH s P10-33318(Ht& 
«KBB«SftT^*«fc'5lC, »^h7>yX?, y- h 

Cooio] s&k, ^ffl«s©MPBp««ffi*^io$ 
asa**!* ic*5 a H $ $ fc ©T aat-r & &Stf& 

MP*0»«*^<d:fca«fr-6^K 



(5) 

[0 0 11] #Bfl¥10-20323^&«K:E«SftT 

bolt. 4*H¥5-113561*ftftK:EflK3nTtr><&:#& 
«, Ha*Rf(0«»ftttj£l>t>O©, CEBPADft©%a 
©Efa:#fa#€r^.hM£3ftT^&ufc«>, S£Lt^ 

io [0 0 12] ff29473504£tR£Eft3nTk>«#&rC l 
tt, ITSfiCU V^57-f - *«t£>R!l«*5. XT 

fc. mtt&*zMw&fto\sitmak*mi5ftn 

fc«>lc-lr;^iryyt/hS<"r*tBiMlffia«K<«c« 

[0 0 13] $e>(C, IPS^. *5«fcLXgttEfabfci£ 
a***[6l«*TBft"r*3EraJC*J^Ttt, 
?&a^ES2 ft SI <fc*ffaS« i © Wfc* 5 - 7 -f 

20 -©«**E«SftTl»fcfc»&. ifftCTFT^ifi-CX-r 
^^fc^SJBritLfc:*^ V-X«St5l#ttS$ftT 

t » 4 *a*s t ©ra \zmn & mat z> n £ a ft « 
[0014] f ttfc-fe, ;^-ns«*-r* 

7-7^;^-IA5ft-y777«t, ^-©@m© 
30 TaSW^atcTB^^V^Tfe^^oT^-S^ffii: 
teste®, *SHttC«l:fiA7tl/T*fSSKri 

^■5ra«*«*ofc. *fc, i^MTs^STtt. ?^a 
[0015] $6»c¥aas»a**s«ic4j^T'b, 

©»*taxe**nns-&fct). ss^ftSD^ftita*. 
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[0016] 

««. 2ft©a«F^ti^ B B B a*^^sn« kmc 2 a 

«±©tt;H©±gB£#S:S<^ g§ 1 ©S1£±©ttS©4> 

ft< it>e«»*i!^©fi:«t:ft*<ox^— y— 3&«#«e 

±*<5*^oa*^W 2 HKltft f) , H*ft© 
«ta©K|6]»#J&ff5^t*«-C*5. *&. tj§«*S# 

3 Sic, '»»tt©«fc^B3RHMfc®a&** 

* tC 7. ^ - +>— *»SFffiT * fc * \Z . HM S mT'ff T ft £ 

[0 0 17] 3 6>fc»J©JBi8tt. S« 

© X * - it - © - ffi * fc tt £ SB * IC fi # & A T <b «fc 

AtfeiK fei;n^v^^i7i2i^©*-&, ^s©3i^ 

ttSTV^UhftttftS^OhS^CtJ^a*^. i 
v-7XE[Sj©J»^fcra^tc, ttfl©i-fe±****|Ri*« 

hftttft*^</h$t^t*«asix<, 1° j^TT-^n 
«o° T**^t**a*b^. &&mt, jEmizm&n 

MT°$> S&ff lift < . S*-Sft©*»tt» o T 

ftt^o 

[0018] aftattaa^ttaovfi. HSttt^tt* 

3f»T**a«» 0 2 (a)~ (iJfcjRTJziK. MM\Z® 

attiTSHi'T, #»*tt©*l»»«©*»T. ±13 
©J:3CBl*l]»il*ff 5ii^T€T-5©T, MtlT 

*5».J6«=iifl[<0«j«*»6^Atf. £©«fc3ft«@im© 



(6) 

70 

IPS#5M3«fctf. fiittiBlS]bfc»il£«2F 

J U * - m \Z 43 It 5 5 1 -V - v 7 y 7* tc <fc 3 fi A ^ © H H *> 

[0 0 19] *^lt »CTFTftffflMyf>y 
m j P*ffl^7c7^x-<' h U ^XSSS^SB©* 

^fT'li, 7* h 1^7. MlfiOMjJDIISMg 

m&fizfctfztz&izwmfonwi&iz&faftm&m*? 

#®Si9©l£T^?l#®^-r©T, ftujitiMid: 
20 b^. *»HJ(Cj;n«. 7* M/y7 hX§©if Soa*ft 

«rtt«:»* *£. ettOX-^— S— ©- 

SBSfctt£l^««##ftbftlr>ffi#fc«€r**.&*£ 
«#i§*@©7* h MStti«lni-r*A*.. ^»J© 

SfB K Jt «-r « t BB □ * ©fiT b < /h S < ft 0 . 1# 

^ft<ft^o 

[0 0 2 0] 01 (a) (b) C#389iKi5ttaH*» 
so ii^^-To iloKf^^ttlittb, «ff*En*IBf 

nfc«^o*s» : fo«#siai (a) \zmm\z7fi-r. 

ia**a©a^^' : t : '*(r[6]oT^ B i^jn^„ si3g 
*ffi©j§M*s*r*«i;:'rntf, ^aaa^tcia^aa© 

d©<h#. mm<Dmmw^-L-\z$>rz^i±s\z^(D7, 

i - - tfidb Z tz tb . ?& A *» ®l ti # M « t c # id $ n § K 
40 ©«ift§ 0 -Tftto^. *ft**»«lbi6**#o*Ht3&« 

7^-it-S#:©ffi^/h3^©T% ^«tD7^-it 
50 r^-tO«aSj83tRT?B-5^t*«a*U^. £tz. Z\<D 
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tits* a*^^— u— «. *a«ao»***«nc7* 

* etMSTSD, p*««©a&»i*^&©ffiBi;: 
[0021] ftttx^-- y— ©*»too»r. s^ett©«ifi 
t>»#©*£tt, &-r. j£^®«^wrs*©ma±tc 

[0022] «a*«#fiEU^n«»©»^a, ma©in 

#«©«££*»#©*££© J: 5 fcffi#*«»fttf.fc^ 
©T\ ftjfc&Wfcit^, HP*©teT*H»<^i3J*T# 
*. #§MfcfiS£fcK:*flfcT-5fcaK:. 0 6 (a) ~ 

(m) \ztk?j:5\z. mmmmvMommwmzfai 

**An*. 0 7 (a) ~ (g) K**«fc3H:B*«B© 

-asiss-rs (-rt£t>*>ftmmmzm-2T$ngit<D£5 
izwm&mtim^ffift&miiz) . &£©*«**&£ l 

T*l»Tt>*«r». $?.i;0 7 (h) ~ (n) fc*4J:-3(;: 
fc> Cin^©^«<&te^t)-i3-TfflliT : foJ:t/^ 

[0023] wffi£mvz>ffim<Dm-&. TFrtmmn 
mom \z#mmu zx<m v tcmmmmmtf&z 

£kr\zm'<%£?uti7-yjji5>-mtm& 

m&rziz*-rt-zi-hm*:mQ&tsm&\z?2>z\t\z 
iot, jLU*mmz-?%z\tts.<w&*m<tt-&L?z> 

«©ffi|fi]ir^fkLT^<d^ y)im*\nx, z 

©iE|pj£SSH£jfc{fcbT, LTfeJ; 
lr>. ±BE©H*©— *©«?>&*"*». Gflgi5©^5r 

a«tt*» 6 ©«75(*]«^©*ST, JF&K&x-f 
*->3>5'f >*«H*«awcAt)iitrc:t*»»*. 



(7) 

77 

^©ct-5^rais«, ^*ff^ma, aaaaaa^a* 
mm t <omm % < t % z. t -cm*? z> z. t we * * 

s<fcofc«£, rip$oi^>bi^i<^K c:© 

m^w.M(D'ptz< t t>-*©±«ta*«a©-a5* 

B*«STj£S«aB«. l^ifl^liCt^T^y- 

io vkmmmg.m<D'pte<£b-jj<D±mz, wmmmztz 

Fa©a«£EBf*£iK:J:-3T. Wp*© 

aaoatttitaaaaa. vkmm^nm<D%& 

fi, fc&tffc:5'-;i'Fa©«tt©f&*¥«£#*T, a 

[0 0 2 4] c:©raH**fftT*S6frgiJ©#*^fe 
tt. *7-7-r;^-at«iia©lBlK. iS5fiSffi£E 
tnutf*?), ^cDiticto. 
■ tB*«at©B^*3*-re>^FSt:*:o, ±t*«© 

■4 )i?-mtmgkm<Dmiz, mmmmzmm-tzztz 
ot> j£Sft^tta> 8feBBa««*»e>©«:£iai*a© 
*?»s*«»c««f *7c, 
tt*aftajR£B«. £a«&£B**ff©Mk:«jE& 
EPsars^itcioT, sjaEiftjsttfUiujta. ?&n* 

Iz 4>ftrg£- L fcfi^tt©*: 77 - * ft tt* U a* v - £ A 
»fftt5Iil:«tot, tta©ft&£ffi££&£Blg 
30 ft^iplCfSit^ft*. ^$Efa&8i!liPT5l^iC 

t^u *aT*a«ataa«a©M»c«ffiftBiini-r* 
fc*ttT?fe«t^. ^fc, -v-oKfob^mzmm? 
z>Mizmz\2-&Tb. tm^izmzL^itrh^v, ft 
mmzmz.^nxh^. £a-?#a«a£Ba*a© 

*p©wtcsjiS$:ez:s-frT43^Tfej;^b. affiwiwa 

1C, SJSSrSZlS-B-T'bJ:^. Cl©<i:#ji#©igl!j©^ 
40 SCTElfll»»l*«Tff*©T. «fa¥10-20323#4ia{CE 

«$nT^-5i-5icm-©ma ($ijp«a> tc*j±s:^ 
[0025] sfe, *5swjc*5it*aaa*a«©«ii 

7jft«. *«^^e.^U«?)7 , eEl^^t*©7jS£ffifflb 

t ^ h ft©a*A*ffl*«Ka<rST. t*S 6 
«Atf. ^r-ffiaa©J:-5«t«3tt:J:0»fi© 

so Ei*]*ffii»-e#*wa»*w-r'*aa, x-x 
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Aljl/y-r-f- ^e/T-fr^-y/'Ja' 9 6(7) 
^<yiXh^Ti'-*JK'f^-X (AM-LCD '9 6 
/IDW 9 6 Digest of Technical Papers) P. 337{;fB 

[0 0 2 6] ^©J:?&#SJgeft<7j?7ffittJ:<»£nT 

&Vk<D ; t;-?-ikZiiz*>)3'?-&g,ft7 : -it?z>z.t\z 

9vmz^<oK^r^^um^j^r-m^^ 
« § ^ tea* ^ aw tc * u 
[0027] *7c, *%WT°8im-rz>mft=Fik-e!mt. 

(A. 

[0 0 2 8] ^fSWTflUlTSfti&tt^liafc^y 
•7-<hLTte, ^Jx«> 2 -X.^)l^*i/)V7 1> U |y- 
h, ^;PX^;P7i"J ly-h, ^htylW^U 
ly-h, 2-y7 7lf-Mi"J ly-h, 1>i?)VT9 
Ul/-h, ->^7P^\+->;i/7^ ij lx- h, 2-kKP* 
iy^PtfJl^^U ly— h, 2-Xr* + ->x5 L ;W7^'J U- 
— h, N, N-I^TSyxf^^Ulz-h, N, 
N-y/fJP7S/'If;l/7i"J ly-h, v->i7D^> 
^x;i/7^U ly- h, y->^ P / <>f-Jl'7? U 1/- 
h, :?'J ->v;i/7i7 U ly— h, fh7t h*D7;P7'J;i/ 
7i"Jl/-K ■YVfc;P7^JU-h, -rvx->^T 
£'JIy-h, 7*JV)V7WV—Y, *)l-fcij>7 5>i) 
ly-h, 7i/*yIf;i'7^ , J ly— h, 7i^yy 
X^ly>^Un-;l/7i7»JW-h, 2, 2, 2-h'j7 
WDI^?^ U U- K 2, 2 , 3, 3, 3-^> 
^7;U*D^Dtr;U7^|y-h, 2, 2, 3, 3-fh 
y7)V*u7u\f.)V7Wl'—Y, 2, 2, 3, 4, 

[0029] *fc. 2-x5 1 ;i/'\+->;py5'^u 

h, 7fJHf;M^i"Jl/-h, 7h + yl^M^ 



(8) 

14 

y"J|y-h, 2-y77lfiM^^Ul/-f, ^>v 
JUy^'J ly-h, y^aA^yJW^?iJl/-h, 2 
-kKD^->y'Ptr;l/^^i7'JU-h, 2-lf+yI 
3\>I/7£'J Iy-h, N, N-ylWS/IfW^ 

y"Jiy-h, n. N-vy^UTsyx^^y^^ui/ 

-h, yy^P'O^ZJW^^'Jl'-h, yy?D^ 
>xx;i/y^^7 ij u-h, ^Uiy^U^^^U ly-h, 
f h7kFD7il/7UJM?^ l J ly— h, -f 7#x;M 

io ^Uly-h, ^JI^'J >y U U— h, 7i/ + y 

JM^Uly— h, 2, 2, 2-hij7MDIfJW 
^Uly-K 2, 2, 3, 3-^h^7;P^D-/Ptr 
'J ly-h, 2, 2, 3, 4, 4, 4-s\tt7 
)V*U-J3-)V* ? y"J ly- h*©*K«gy ^ ^ 'J ly— h 

[0 0 3 0] Z^Z, 4, 4' -k^iZJ^^'JI/ 
- h, ^IfMfM^hD- J|y>y7:5"J P-h, 

1, 4-t'X77'JO'f;l't+y^>-if>, 4, 4* - 
20 k'77? U n^M^yy7xz;H-TJI/, 4, 4' 

-fcfT.72 'J P-f W+->y7xzW^>, 3, 9- 
t*X [1, l-y^^-2-77'Jn^myI5 : 
JU] -2, 4, 8, lO-^h^T-tfP [5, 5] 
7*t>>, a, a' -k*X [4-7i7UP-r;k^+->7x 
x;u] -1, 4-y^y7PkM>-tfy, 1, 4-k* 
X7^ U M^Fyf h 77;Wa^>-i?>, 4, 
4' -t'7 7.7 ijD-fR4 ; y*i'^7JWDf7x- 
;U, yIfl/>y'U P-^^7^ U ly— K 1, 4-7 
9>z?*— )Vz?79V ly-h, 1, 3-7fl/>!/U3 
30 -;y;y7y*'J ly-K •/•/yDO^Z^y'Jl'- 
h, ^'J-feP-Jkv^'J ly-h, 1, 6 -'V*- 
■*—)Vi?7>7*) ly— h, *^>fJ^'J P-;k>y7i7 
Uly— h. xh-7X^ly>i/UP-;Piy7^U ly-h, 
h "J ^fn-Jl/7u/0 h 'J 7^7 ij h, ^>^x'J 
X'Jl — ;i^f h77i"J ly— h, ^>^X"JX'J I — )V 
b>J7?V ly-h, ^hijy^P-;uyP/N°>xh^7 
£7 'J ly-h, y^y^I'JXUl — )V^^r7^^V— 
b, y'O^lUX'J t-;R;tHo + M>^7? 
'J ly-h, 4, 4' -^ZVa-Ultti/X^)^ 

40 >, 4, 4' - ~J7Z u p-f;u^-^->> 5 y^;U7.5 1 ;i/y< 

>, 4, 4* -v?7^ 'J P-f )Vtt>'i?X. : ?-)V7>7n>'< 
>, 4, 4' -y77 'J O-f JU^-^SyvyPtf^y;^^ 

y<>, 4, 4' -i/7$ 'J P'f ;i/^-4 i ->> J ^''5 1 ;i/X^;u 

y<>, 4, 4' ->7i' 'J U-! )Vt^r^V^y^)V7,^ 
)V^>, 4, 4' -777 'J o-f ;W*+iy> s 'S+->Jl/7. 
^;i/^>, 4, 4* -y7i"Jo^M+yy7MD 
x^;u^>, 2, 2, 3, 3, 4, 4-^-^y)V-^u 
^>?>iS*-)l-l, 5--Jy7:7'Jly-K 1, 1, 

2, 2, 3, Z-^^y)V^UZfU\L)V- 1, 3-v 5 
so 7i"J ly-h, ">ly^>7^'J ly-h^-'JP'v^^^t 



^M2002-2871 58 (P2002-287 1 58A) 



15 

[0 0 3 1 ] yIfU>i/ij3-^y^^ 
^UU-h, 1, 4-^>5>t-^^^^UU- 
k 1, 3 -7*^U>^'Ja-;i/v 5 ^^^ U v 

i, 6 — ^-y->>?^--;i/v^>i7 g p 

-k ^>f^'J3-JI/y^^^Ul/-h, fh 

U— k y^>^IiJ7Uh-iK+-y-^^?UI/- 
k v^>^xU7; i Jl — ;«7tKP + y^>^^^ 
^UL—k 2, 2, 3, 3, 4, 4-'\+-y-7;P*a 

'J h^-u Jvf©^/^^ u Mb 

[0 0 3 2] £fc> *^HJW*^coigibmEE«, 

ft*iH t ft**tbT. 2, 2, 3, 3, 4, 4-^4- 
■y-^^n^^^^v 5 ^-— )V- 1, 5-y7i"JI/- 

k i, i, 2, 2, 3, 3-^-y-^;p^-p-/Dtr;p 

-1, 3-y7i"Jl/-h, 2, 2, 2-MJ7MP 
Xf^T^UIz-h, 2, 2, 3, 3, 3-s<>5>7)1 
•*nzfu\i)VTWV-y, 2, 2, 3, 3-fh77 
)\z$~n ~fn \f.)V7 9 'J \s — h , 2, 2, 3, 4, 4, 4 
-'S+IJ-^^D^JWT^'J k 2, 2, 2-h 
U7il/toifJW??iJl/-h, 2, 2, 3, 3-5" 
Vy?)\'-*u-7u\f.)\>*?>7V V—h, 2, 2, 3, 
4, 4, 4-'\^-y-:7;l/:*D-7*^;M^ U U—k O 

[0033] *mw\zmm?z>m#^it'£VotvTft3i 

2, 2-yIh + y7th7iy>, 2-kh'U + y- 
2-/fJl/-l-7x^-l-t>, l-.(4— fV 

A>- 1 -•*>, 1- (4-KTy^7i^) -2- 
t h'a + y- 2-^^7*P/0- 1 -t>f©7t h 

7xy >jr, ^>\Ar >y^x-5vu, ^>vw >x 

-M>>/7iy>, 3, 3-^^-4-/h+y 

^>'/7xy>^^>77i;>», ^^-y->v 



(9) 

/<? 

[0 0 3 4] #f£91K*tt*»tS«;*£1ttt, S^K, 

lfij*»e> Jlfc t * © U * 5 s - -> 3 > OSCit £iT*> tSTR^ 
#&Tffrj£Lfclft©:7^;UAT&oTt>J:l>U lib 

5. ±M©lttM#bfc:7^;UA^BH#©— jfeft 

20 *"5Jffi{fc£i±. JltfHt 

(75©iRWi: J E-n-€ 1 ~n4 5° ©££&&-r«fc o fc, 

iiinf £ lttisw 7 ^ ;uA«ra#©-$fi«©j«s<iift 

±T© 2 ft©EI#©— j&ftIS© ^ t,-7j fc^lHHCA© 

»fflt«*ffl^Tt>J:ti. ^©Ji^tt, ±T©E3#©-& 
3„ #fcft¥ibjJ^«£liififc#fa{C<fc5A 

©-*k©»flHS£#Kjfl tmwmiz&bfc^&mfi 

Z*>\ZZ\(D&otS.fam%i&*h-D-7 << 
-*I#7^^ATilLTt)J:K G3#0-i£fi«£ 

*«iE©7^;UAS:liS0^ttT i t)«fcU. 

[0035] #a^§y©ffi B a B «^gs©»^ 

so •GajxJi. T. Sonehara et al., Japan Display '89, 
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P. 192(1989) \zm^<z>nT^Z£?lzmft<D--&&tiL 

©BB£ifc5£U -?-ne>(C-&t)1iT> A'-y^-fbAM 
ffliJ©B3#©-i£fi«, -#©-&««, ffi**£t<i:©E 

© isit \tK %%<d& l t^t ? z\t &x # s . 

[0 0 3 6] AWbfcft^ £»gBTte2g. ii 

$^T-ttlg?£ I flJl£iI)®-r3©T, S*f^<D^S«© 

014 (a) IC^f &?lZWthtf& : bZttf£ 

&©t\ <t vjEmizm&zM'ffl-rzz: t^mx-$>?>o 

[0037] %tc. mgkommm&fi&tfiE-t:, mmm 
mamzte un^f y ? sfa£ t -o x i> -sit^©^ 

13 (a) tC^T. Z.<Dm&±TmmZ7\i>?. £tz 

3 (b) ©11 7#ai£l 0 lflijWi&JIWB.ft^ftS:, 
1 1 8*rF<l'J»£l 0 7(|iJ©?g^©gB|6]*I^S«-r. £ 
©«£> 7U?-)l<hftlZtetA,EO° &m$iVlK Z(D 
£5&Bftte, mtf^t'^^fti^it^fttcEfrt" 

&B2foSH\ yemfamizm&cD&ujifafribmftzm® 

TZ>z.t\z£-DX®B\zmz>z\ttfX%Z>o £tz, io-i 

ffi^enira-f ±T©*s©ftm©!f#tt©fc©. 

#©/t©> flIAtf, HI (b) ©H*©^^Ttt, - 

*©fecn*f^*^$feW(c^i;, snrnzmi (b) © 
«fc5*EiRitt**»±i;*. T^£t>-fe, s§i©*«±©« 

«**»Wft©«t^»ttT*0. JB2©S«±©*fi*«SB 
1 ©S«±©Wffi©±«±#*«n, AoSB2©»«± 
1©*«±©«« J: Ol£nt^5*5fiW©a 

IS;tt©J:UH^i!l^Bl«TfeS. 

[0 0 3 8] C©t^fc. tta©Ktt*JI:#&#'A©tt 
^tlsifllK, H*©B«#fM : ''E>K:*fc<5ffi«K:tttt© 
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mmzTztztbiz. B*««oft©«»**nfl!iJciS]-3T 
*An*, asis*«©-«B*i»5&-r* crtti3*»ii» 

**KiBoT»»©J:3K:M**«a*&^SB#£SW 

ts*©«, »**»#«■#*©«£©«££< h«t 

[0 0 3 9] Z\(Dmt;te, «Aiq±«tS^©8AMrtt6 
««t-ir^©T> »«7-f *Atta£A/»B«fcU&^ 
**, E3^©-ftft«€r> -tft^niTCffittlSOrtfllK: 
!SB-r^.i«i:tCJ;oT> 7f>^, ftEfafc£©ElfiJ*& 
»iBT©*ft©Bl*i*«lcWr«^D-feXK:A**J*fc 
-ti-«££#tiiTfllT'&«. T&fr*.; ttMElttfflM©#ffl 
20 a»£d>TftT few* $ fcfcfcttfcti fc jpJjS^**. 
^IC, ±TT?3t*WCjE^6^»C^©P3»«3!)— 

fiEffltsitT, ««7>f ;wAi#©«uasf ! bs^ic*i 
[0040] «a©si«jpa*tt*«iET?. 

JtlPB* tC * ^ v - 7 7.BHIS] S t o T t> S ©«sj S 0 4 

(b) ©11 7j5*S«1 0 l<BJ©*ft©Eiai*l^*, 1 
1 8AST11S1 0 7#J©M B H 9 ©IH^[6]5«-r. -© 

tr>^*lfiItSitt*lSlKEl6lT*iElRlR^», TtE^ISfC 

wsLv&mjsfafr zmxzmm-rz z\t\z&-o x^\z 

£otzvtmx±i : <DmMm\zn&&ffiiM-rz>£, ±t© 
*i©sm©#tt©fc#>, »©*»**»ft!tt«k<4i; 
*. **#iBT?©«ji©Ei^*i^*«asfesnT^*fc© 

fi-fe±^ 0 ^ftrtWiS 2 a^© K *-f >*^U-5. * 

[0 0 4 1 ] ^©»^(C«. 4^fijT'7i<. «0ffl 

E[6]*|o]^ 6 © aE^ ±*^* 0 ^[6]©*-^S^S 2 ^ffl t & 

©*ft©3t*fci:-a-r*«t5tE«-r*3&» (y-vu^ 

. fe©S^7^;PA«:«EEEnJjpNf©t*-fee>^- 
*©fB«©«tftEl6]^««-r*«fc5k:BlrtT?3t»li**«** 

-rn^©^feT% y-vij^'^oi^a, *ffi*En 
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a >£ o tuz>&? \z?z> z\ trftftizfcmwftltfim 
M<D-ffi(DtyQ&fri£tztemffi<Dm^ffitt&&zfi cage 

[0 0 4 2] £©£#*>. taUn^V^y^iBlnJ©*^ 

xEfrT&o, ra#©-ftft«£. -tn-en^Toflft 

«7>yAlCEftLTV>-5fr\ $tJIJf KAfcrT&TtfrR 
<i7 1 £T-&-g>7ca£>, $JI©;fc&£#fa©Efal£telI|:br)ft 20 

©!££©£ 5 m&#J©El#©-«fi«£{IftK£©{i 

n?i. fro. ^s©*f4^*ifi]©»)#n^,^.^<^2.o 

[0 0 4 3] Z\tlt><DMft<D— fc&tisL&m^Tziai-giOm 

■^•A^n, oM&flKtetfcs. ^©<s7tfrsw«TS^^ 40 

^0T**fci«>ie»££tt-r, &JllifcA«b7cRfil 
3t«-e-©**K»«»ci!iai;, &*HcJ;D®©R{l7fcK 



[0044] #acHLTtt. n£isa®raffi&% 

©jfcg©*H:#1iri;:jSi^©T, d©jiwSg©*£^ 
KfiJfflT 3d 17l/-ACD«fTl**CS 

h ^An-5ggl!i«»!jH«^(c4Dlt l>«nS «fc < t5S» 

STB, HBSfcJijW^Ofc^j^-tSi^S, »* 

[0045] *&, #7U-A*B8»-r*StrK, 
-rnjiwae^cftti. &©g&#fr?>7£jtnfr*ie 

ffltnfrig t«cit»<IBT, ft £ te^e * fc 
il«ffi©ri^gP53'f«t6.rjcc^©^ffl<£ji^LT ! t)ct^. 

c©ie^g«, WAtfTPTHTtty- Mi©**Ttffie 

t4. ^jSiH[^]©«^<i:|sI#T'a&^„ 

[0046] mmMzm\ztr>Tmw-rz>tf, m 
aa««rs^5!-rsfci«nc. ^si©ip*^# 

ft ^ <fc o ft T t> . * U -> "J a > * «[ A is-t-ftmw)-? 

5ui*JTf5©T, KiSfblC^llflcWIiJtft*. 
[0 0 4 7] 
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(mm<Dmm i > #569i©£ifi©»aB i ©sscust^ga 

li(Ci5tj"?)lia*©»rffi0^1ll (a) C^T. 

eii (a) mi (b) ©wifflAA' uomwm* 
*lt^2>. 397^111 o i±fc i TotzEoimmn. 

Hi 0 2£»J*U ■ft**-*— if— 1 1 9*»j*Ufc 
ft. SBKfaSIl 0 3£^frU ±aBS&<!:-t3. fc 
*«7hiJ^^IiO«&, i§^*H 1 0 2 teX h 

7'f^CMSniu5. TSB*«i 0 ^»tt 

t^S. -€-©±K:ttaiaEl6jRl 0 3A*S6*SnT^*. 
^ftTr&Sj&il 1 0 8^ftAStXT^5. ilT, ±T 

©*«tmBEswjwrnttHi (a) £js-rj:3fc**«>« 

fcttH3R©«M*fc:J:oTaft4&*, 01 (c) ~ (g) \Z 
« ifc 0 . b fr-D&titfiX A - X Kfrto 

[0048] aatta«5^fciaa'f*j:3fce«Lfc« 
t stt 1 & 5 j: 5 t , mytmtmw&mo m \z e 

fc«n**iia**¥.*iS«>*. -€-c:-e»»flES»«fc 
». iift*w;saMi£HiJtK*tLT45° ^rfiitciser^ 

[fiJtCM«^<3a:0. fi*t*©8iBtlll&ttiS©;£|filfc:lft£ 
6 *>> 6 CtlfT»i^f$ 5 * t # tt. BiSM 1 



(12) 

/? 

0 4(D[sIDiC->-;i/h*ffl©tt® 1 0 4 aJEIL, ^© 

-mz&Mvrztf. ±msi o i tmmmmi 020 
[0049] mmvmm 2 > ^%mm\<r>nm^m, 

£03 (a) . (b) Srffl^Ti&W-f £. tt&. 03 

(a) mmommi t±<mmz, mi (t>> ©¥ 

®0©AA' ^©IrSB^LT^). Ijy^ttEom 
10 BJS1S 1 0 1 ±1^1 TOtt£C!)39Mtff 10 2 

yu^uhfcttK^fo 0 (1 
t±<mm\z, m*evhij^x«»cD#^, 

Ktt. ^BDSitSl 0 6SXl>7^y«l:MLfe 

±n^b->'Ja>^t*o*6igk)^i o 5 
#-;u&4r-u-c, ^»wte»tt*ixfcn*«a 1 o 4\z 
20 8isntt>5. wm<Dmzitfm%><b(Dfom\z&vi7.^ 
-+>-- 1 1 9*^j*^n. ^©±(cttiHr^Ki o 3*«a 

*tt*«iET**«ai 0 8 a#&A£ttTH*. ±T© 

mfaife 103(1 tn^nmMkomfatf in. us 

tUiJa^\Zy\£->if^tLX^i>. lit, _hT©S« 

tc*ffi5Bijn-rn«0 3 (a) ictstj; 3 

Tl&5#. 0 3 (b) JC*-r«t5tt»*ttO**H* 

tt&. Mite zmzipfflm&TfimcDmgk&m fate 

1 wmfimmzftm2tiT^z><Dx\ m*izmft¥f&& 

[0050] mmoMmi<D%&tmtiQ, 

mm<DMmi t±<mmizi,x, t& 

so tt % Iftil 0 4©lsIDK:->-;H < ffl©«ffil 0 4 a 
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m, ±a*«i o i tawmsi o 2©Mtc*7-7-r 

[0 0 5 1 ] (£]gC!)j»tt3) #589l©9J©*66©»tt 
SH5ft#|IHbTKWr*. H5C*l>TH5 (a) « 
05 (b) ©¥B0©BB' *|CD»fffl0$:*LT^-5. 
^JS©»ffi3K*l>Ttt. ttA*7*'7-<f 7X¥TKIb 
T*«S«2 0 7±£tt, CriDSSy-hM 
2 0 9*5|Ei^n, ;i©y-b«I2 

f- h^6»K2 1 0*«»*ShTt>4. *fc, y- h 
«S2 0 9±ica. y-MftWR2 1 0*^"LT#»K 
y'j3>^b&5M*!2 1 2a*E«Sn. Wh7 
>yX^'(TFT) ©!6»BtUT«lflE-r*«t5k:Sn 

sfc, ^smwbu 1 2©/^->©— mzma. 

-f SJ^K^U :/x>£D&-2> HU-f >®@2 1 1. V 
-Xl«2 13*«EISftTH5. ^n^f^TSrlSg 
^5«k5»c£fc5'y:3>«fc9fc-&#«Bi2 0 SAWfSLi* 
ntH5. KH>1I2 11, V-X112 1 

nfc*i»vU3>I^L, ¥##:^2 1 2©/1*- 

>©— SBtcMLT^s. is (b) icsti^ 

2 1 1 alCgiLTl^. a-^SIASt, KK>*« 
2 1111 x-^^2 1 1 a ©-aJtbT»J«S nT«r» 
-5. 

[0 0 5 2] tlto»i3Tti, i*ti2 0 4i:v- 

(b) ©*)^J;ptcR. Eft#, B9ft&. fefTfblSlfll 

©3&*a*»e>n*. mms2 o 4<D±iz\tmn&fam 

2 0 3^MStlt^5. . — I^Sfi2 0 1 tctt 
#5-7^ Jl^-H2 1 4tii7t«2 1 5*«»ri6Sn, ' 

nt^s. *a*ffi2 o 2©±tc«tt«7.^— y— 2 1 
[0053] :it, y- h*®2 o 9\zni£&mnv 

THh7>yX^ (TFT) £:t >JC-r£ <!:, V-7. 

mm 2 i 3 traffi^BPirastiT. iiti2 0 4t^n 

C»l*lEll/TH4*ati2 0 2©Ml;*ff3fi«RjSS 
ns. £©££, Iff 12 0 4(DM^^t^^ 
^t*«k^a*S2 0 2*iH^mffi2 0 4<fcD*#^ 



(13) 

^Hjo^ST'tt. wgijjcEi^uttffia&jniA* z 

y— at* *fc«i>. n©tt*«»wo«ta:o» 

[0 0 5 4] ft©— «l*tflt7^;WA. ra#©-fcB«© 
«. 4#tc. I$lli«^AlT', *ftElRl©*ttft 

fcisBIM*©**- (^*fi^») 2 0 
9 a, KH>» (*«fl^8) 211a*^©tfll 

j; 9«cfi©Etf]**aft* c t *»<fc»tcfa. Bassm 

20 ©±^K->-;i/Kffl©®ffi£i8:&*Tfc«fct^. 

[0 0 5 5] $?>lc> iS*©s§th±. WnspjWBfFTS 

fcJBH. JE-roftEfiBtcteKKJfci;, »ae>3ft»60fli3tt* 

lOiro^yv-^SAL, aiaftEi6i«**eii$-tt- 

4££&BWfcH6 (a) ~ (e) \Z$>Z>J: o tCB^© 
30 -«fc«Oa**XtlTfeJ:«r». 06 (f) ~ 

(m) fc»*J:3K:iB*««©fc©»##*fl!K:iS]oT 

7 (a) ~ (g) ©K*T*^r<fc5Jr, H**H©-gl5 
*«»*snfc«|jftt>36**t**. Sfc, 0 7 (h) ~ 
(n) . 08 (a) . (b) K*S±5l:i*tiO- 

aHrEiaB*ffr£L.T ! b«fcv>. z\(Dwm$mmnme>±.T: 
[0056] ssic, -&M<DMWki t^<mmzvx. 

40 ffl3te«£#7*3S«©MK3fc¥Wfcft©l*©tt«:7-f 

«jEfttaiiD^f©^s© u^f->a> 

(4> «ft©R«*ll*tt*<ftT, ttEMffttlKiCttJIAt 
SSt^UTSaElftStoT^itfiSUTBliflUfc 

*^t>, SlM©^2Tjz!i'<fc:^ B 3 BEr6]iS«|SI«©^ 

so h«09 (a) . (b) \z7^-r^\z4-D\z^m^ri 
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[0057] (mm<Dwm4) #3fi9i©a&K9J®»!» 

£01 0*fflHT»ifit4. HJ£©^<£ 3 <h£< nttC 

it, fsasy^x^y^TfKftr*. Hioi:*t> 

TBI 0 (a) 1201 0 (b) ©¥ffi0CC ^OWrffl 
H&jjsbT^*. Hfta>»B3£0>&tr>H:. B*IS@3 
0 4tV-Xti3 1 3#a«T«&<7.;U-*-;U3 

£<mm\ZVT. TfflS«3 0 7±Ktt. CriD&4 

y-h*« 3 0 9*«e$n. n©y 

y- h*«3 o 9±»c»s, y- h^»^3 i o&ir 

LW B ly'j3>A^S5¥iM3 1 2^EB£ 
n, Slh5>yX^ (TFT) ©H£«j)f tbTSItigT 

®3 1 1, v-xtl3 i 3d«E*snrir>*. 

[0 0 5 8] Cft5ttTS*Bt5J:5l:S[ftv' , J3 
>«k0ft*#«Bt3 0 5*»»j«atlT^«. HOffilKM 

6ie7^u;M&Jii^©#«£JBl£:3- hUTtiiK & 
h'H>ti3ii, y-^iia 1 3W*ft 

tt, H*UT^a>»38«, n A3 ftfc#*ll 

->'j3>JSI£tf-U ###13 1 2 ©A* 
SgbTH-5. S^«ffi3 0 4 ,£y-xmffi3 1 3127, 
A--*-*3 1 6tiH/T»«SnW6. 01 
0 (b) IC^fJ^lr, HW>tl3 1 1«, y-^ 
& <l*««^«ffi) 3 1 1 aC«IOTH«. Tttto 
ft. FK>113 lilt y-^*3 1 1 a«-g|5i: 

T, 3 0 2 ©-klCttttttA"*— !J— 3 1 9 

(SSn. SXGfflK3 0'3tfttffi3nTfr>&. BSii«® 
3 0 4 fC fcSSBfflR 3 0 3 SntiJf), «Eflfi 

WHai^ffcttiftS^ 3 o 8tta«c*tLTKSiefcKifij 
LT^-S. y-h««3 0 9lC«ffi*BlttlL/T»Blh5 
>-^X^ (TFT) S^lcTSi:, '/-71I3 1 3 

\zw£^ma^nx, mmmffi3 o 4 tcmnttfrEe 
i/Tt»6*ati3 0 ■2©iwc*jM««jEan-5. -® 

*a*S3 0 2**iB3ll«*3 0 4«t0**^fc*, s* 

ctO, iS«*S*tt^ftT"$>^>^^^3 0 8«H^f 
*(C|6]oT^{C«nT^<. £©7c«>H3i?l*J©i0tiSi© 

TI2. #sijicEfillic^i£m3£<>:£b&<Tt>, 



(14) 

26 

[0 0 5 9] ft<0-(*tt«7^;i/A. ra#©-$fi*g© 

fc*sM&l$©y- (j£3fcfHttt) 3 
0 9 a, HK>§ (8fe«ffi^») 3 1 1 a 
£ <fc 15 IRA ©ElfiJjSmnS H <h * Kr <*&» l£ it. H3S& 

M*©*«*^+»ttffi*(i*««t^. mm 

«M3 0 5©m*<t4::fp, S!§6£:Ai*<b 

Tfe«tv». *&, mmvMm2tmmiz, mftommm 

±mzis-)i\ : m(Dmu$:mjTb£^o 
20 [o o 6 o] 2*>izmi&<DMm3 t-k<mwzLx. m 
m<Dmm±, m pw«rr a & t n& 

ir»*#Ktt, El4Kt=Xei4K««if^ ^©^EftSI© 

£<DMft&'f7^>Th£^o Sfc. ^©Efa^Sbtl-5© 

b. aattE^J««848B*S**fc»l:. *'J7-ftL 

(a) ~ (e) fc»*£3K:il*©-«l;:«9i&*SA 
so nTfc<t^. 06 (f) ~ (m) \Z3bZ>£o\ZW 

m v> -WifiiWk \z in] o T^tB b T i J^tt tc L T fc J: 
t». 07 (h) ~ (n) , 08 (a) . (b) \Z 

&%&?\zmm<D-mzww$:ftfjSLLTb&^o 

[0 0 6 1 ] ifc, «r^H*30«**^«^tt, mW)-fZ> 

[0 0 6 2] (HttO»»5) *f8WOSSt»J©»» 
SHI lSffl^TKWT*. H«©Jgffi3. 4t^<|B| 
«KbT\ IS$7^f^$fT«t5. 01 1IC 
43^X01 1 (a) 1201 1 (b) ©¥S0DD' 81© 

Tffl*«4 0 7±IC«. CriO^y- h«l (j£SE 

ft^mffi) 4 0 9*nE«sn. n©y-MES4 0 9£ 

so Bp«t'5C^b-> , J3>*»6^*y- h»*l«4 1 0** 
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»j«sn-cir»*. %iz* y-nf4 0 9±t:tt, -y- 

8R4 1 2A«E«Sn. »Ih7>v^^ (TFT) Ofig 
■WIfcLTlitM-*J:"5KSttTV»*. ¥»fcfl| 
4 1 2©/^->©-^l£figt-&«fc5{;: ; E'J:/7 :: >J; 
♦)WHH>«i4 11. V-^tt4 1 3jPEB£ 

±0(4:**Ii4 0 5!l«»)t3nTl>*. ft*. FH 
>««4 1 1, V-7.WI4 1 H^LT 

frU ¥##11114 1 2©A?*->©— spumaLT^ 
5. ia^«ffi4 0 4iv-7il4 1 3«tju-*-;u 

4 16^UT»»SnT^5. Sfc. 011 (b) \Z 
*?&o\Z. KK>«I41 ltt, x-^itt OftttfS 
*f«ffi) 4 1 1 T&fc-^ h'K> 

tt@4 1 ltt, f-^i4 1 1 a©-g|5i:L/T^fiJc$n 

[0 0 6 3] HSS©^SU Tte. §114 0 5 

S4 0 5±(Ctt. TFT»tg»jH4 1 2 ^fipiptCii 
7t«4 1 5A»»sSSnTU5. *7-7^M-l4 1 
4&&&mytM4 1 5tt. *-/t-3- hJ!4 1 7TB 
:bnTt^3„ C©*-A-3-M4 17IJft-y7 

7 7"Li:<uiTOSgtffltMt5. 9- 

-4 19H nm<DMm 3 1 i§MS(c#ii*n 4 0 2 ©± 
attx^— u— «. »£Eir]I8£4 0 3**ams 

4 0 2, jB*mS4 0 4±.\zm^Tc.mzWj8LVX%& 
HI 1TI1 m^mMA 0 4±lC*£#:X^-+>-- 4 
1 9 SjSEftS£4 0 3 Lfc«JR£ 

[0 0 6 4] SfiEftl8£4 0 3©3&*£«fcD, ftffiiSEP 
flntfKttiKnMJ^ 0 8ttSffitC*fLTKSifilCEfiL 
T^«. 7*- Mfi4 0 9 KtESBIlnl/THi h 7 > 

•/X? (tft) ^^->icl-^>i> y-^H4i3i: 

lE^lPSnT, H*m@4 0 4 t^n^ftEfib 
Tl>5#iim«4 0 2CDP B 1Hm^^ig$nS. £©£ 
*, iS^mS4 0 4©»«*W»tt!WBt»td:*J:^ 

a««4 0 2*»n**S4 0 4«tt)*frtifc«>. mmm 

«> #53UlCEfalliCffiS£fln;i3~<b£L&<T*>. g 



(15) 

[0 0 6 5] ft©-«lM«7^;i/A, E7T©-^fi«© 

&z>. K.&mm<DMm5<Dm&\z\-£. ^©«£±. mm 

4 0 9 a. FK>S 
(BfeflM3#») 4 1 1 a*60t»inTHSt», C 

[0 0 6 6] ftmiM.ft*$>j£ZlZZ>Z\£Z&#)\zm6 

(a) ~ (e) \Z&2>£?\zmm<D-WzWD&fr$:A 
20 ntfeiU. £7i> 07 (h) ~ (n) . 08 (a) , 

(b) \z&zj:?\zmmnm<D~mzw&zfti8,i,Th 

k, mm<Dmmi t±<mm\zLT. mytmtfiyxg 

«E*wjpii#©^ B B B © u ^x- -> 3 >*t, n^issn. 
<h*©*^e,j.Tfe. &&i*mifi*e>ti, z$\zmntz 

[0067] mrnvrnme) *mw(D2t>\zm<Dmffi 

3 (a) I1EI13 (b) ©¥®0©EE' ^©StSdI]^ 
ofc<R«fc, M£77f-f7*ifTf»1-5. Hid 

©»88 6t*^Tt>. ?tm<Dm&3 t&-ott<mm\zi, 

T, Ilh7>y^^ (TFT) d^fiKSn, #a«ffi 
7 0 2©±fc, ©frbtHC^j&IKCfltjg 
ft 7 2 4*«»j«$nTl»*j«0**«|gJfiOJU»3 t&ft 
otUS. C©?^fi©^«. *f*J:tt©«J:^H^m@<i: 

st^t^isiK mmommz t$.-oit<mm\z\, 

T, y- h«S7 0 9tC«£ESWftlUT, TFT$t> 
frSt, I$tI7 0 4tCtll;*f|6]SiLT^I)* 

ii*@7 o 2ow'(c«ff*««iesn. *ss©?gsi3 

7ft<W»l:l/T. H*«« 7 0 4 ©»«3&*»#tt3J»ffl 
li^ti3«fclX^fflmffi7 0 2^H*a®7 0 4«t 07C# 

so 7 0 8»iH*4'*C|^oT»#lCffiinT^<. Z\(Dtctt> 
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*jfio»s8 3iiPi«tbT, mnzmfamizmmz 

[0 0 6 8] ft©— *M*«:7*;|/A, ra#©-&ftig© 

»en*, -rfcfe-sftawttwfcftfc:* 

h* (£*flma) 70 

9 a, h'K>i OftttigJflfO 7 1 1 a*»e©ft*K 

•stents attic. ir»-rn*»-**fc«P5*o«s 

[0 0 6 9] H*©|ftit±, Hri*jWSTT* 

&»+#fc£«#£ftfcir>«£&£. «ao«n5*isi 

3.C<h£SM(;:EI6 (a) ~ (e) J: o \zWm<D 

-«ic«oa*ftAnTt>j:t». 0 6 (f) ~ 

(m) fc:»*J:3tH*»H©A©«»**^flltiair3T 
7 (a) ~ (g) ottTwtiit, 

««i»*sn&«j6%)a*3&»»*.-*&, hi 7 (h) ~ 

(n) , 18 (a) . (b) K*S«k3 KB*!*®©— 

«fcia«sf^j«bT i b«t^. ci©ia«ttsi5fi«ao±-c 
[0070] $e>»c mffi<DM&3 t£<mm\zi,T. 

ft, JBCfinfefiAHtt^sns. 

**. Hi6©»l8 2 0«t5K. ttaoRtt*Jl#tt#tiE 
T, ®J£&iB]JtaP#CteUft*v^«;/ ^BBl6j%toT^5 

I«19 (a) (b) K*-r«fe5lC4 0t»«Sn*. 



(16) 

[0 0 7 1 ] (*JfiO»SB7) *3BW«D*&fc»J©^16 
<DWm&m 1 4 EI 1 4 (rfeUTm 1 

4 (a) tj0i4 (b) ©¥®h©ff' mommm*^ 

©f*<i 7 Tttia*aj*«3ii§«ts3*a5o2asiofe*K 
mmu\znoti.£<Dmw&nm8 o 4*f&*u s 
ffl^T. s»flaoiHio«ijfi*f^j«-r«. £©f&, -sea 
u mmoiftfez it m oaks z.<dl% 

V-X*«8 1 3 h^felHlfltlC^T 
4. EitffiKA 1 fc 2 ©&JST£iWf«I 8 2 8 £ffr& 
U aUSBS^mffi 8 0 4 , V-7ti8 13t3>^ 
*V*»J«T<&. HRVOK^e. S^oBJcTFTpB^: 

*iimffi8 0 2©*fifM£©$>.5B3&« 
ffi, tiOft 
W8 2 5 
[0 0 7 2] SIIfl)»j«3t$t)t<WtttLT. 
h««8 0 9fc*EE£ffliillUT, TFT**>tt4 
<h. Bsiitt118 0 4, & z>tt\zfcMnM S28tz\n\z 
»flBltTk»**Mi8 0 2©IHJK:«JW*Sije3 
ft, ^«©»J83 t*r3fc<|B|«KbT. H3MU18 0 
4. SW1I8 2 8©iW«tfill^i:fe<j;^ 
so JI^H 8 0 2 A^H^mS 8 0 4, 8 2 8 «fc 0 * 

8 0 8ttBiii4 , *fcfaoT#f&K#JftT^<. CCDfctt 
ia*rt©Ma©EiS]*i^«g^t^Sd$ft§„ Tftto. 

10A*3:tSL/!tt<T%>. i»)M[C^ H a B©®lft?)*l*]$: 

tfi^-r 5 «fc -5 t^i;. »sd«Eff*««ijE 

b^tP^fiJ*iX A - X teff t)ft-5. 
[0 0 7 3] «c*, #ffl«««KHP»J&ifc^£, S» 
SBTtt. PDi!h3S«**fc»R:«EB«infcJ:0. 
ft*fi!K«ft*. *fl»KXWr*3tttn«3tlca:oT 
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ft©— *Mi«7^^A» El#©-j&ft1£© 
struts, ng»©-«fi«tt, MW&#W&n«. <I 

[0 0 7 4] fti3f§MP#©y- h« (jt3Sfi#») 8 0 
9 a, KH>i OftWifHS) 8 1 1 a^£>©«?MC 

©±atC->-;i/Fffl©mffi£!S:ttTt>J;^„ H 

i©in-±, m □ wttrt s fc to+a-ftEfttf t ttft 

lr»»£fctt, EftBgfC7fcEftH£ffl<^ -^©^EfrBi© 

T. *¥Efa (*t^7^Efi. TNEfl) ©S^HKO 
*. ftfc, HAN£!©»£tt, ^JIl?§**#l£ttteIET-fc 

[0075] mm<DMm8) *XH®3&ic9J®$Mi 

(DMm&mi5 (a) (b) tfHTB«t5. £&K0 
»i7i4<B«l:l / T. 015 (a) liHIS (b) 
©¥SH©GG' »©KffiB**bTV>*. ^M<D^m8 

*>toDfcttttOX^— y--819**&-5 ,&©#-. ^m<Dm 

8 ic^viTtt. spsftaattmr^-v yVftiwtfi 



(17) 

y— *iB«-r*ti:t)C. ft«co7.^--y 

-£E|6]##J©&,i: LTfiJffl-T-5 £ fc*»T#*. 
[0 0 7 6] TFTS«fldOf^J«tt|ltfi©»fi8 7 t£< W\ 

KMmm<Dmzm*<ip<L-\z$>tzz><zw\z> nm<ou^m 

»8 2 5^, SfcSttOX^— tJ— 8 1 9 ftf^J*-T«. 
TFT*#>KLfc»£©efl#*JK*rr*. BBP«, ft 

y— *«©»»7©i}BP«©3a*t 

£<H«t?»*. Tftfc>*>. tt9J£eANlcfta€2iii*. 

flic«ffi©^^a5» (new) ****fc«>, 

[0077] ft*. nffifc«t*ffiinjij-«i©anfc*fr-5 

ii:tt«©z^- y— 3&*fiFfif«;:t*»6. ftjEfcttb 
•T«fcO*»bk:<^i^5»*U^Sft***»-5. ft©— 
20 $41f«7^;UA. B3#©— jftfi«©#*Llr>8&**>. II 

T, &iSEfa©>&&£;£fr©#ft#*#^i#, ei#© 
— **Ktt, »»I*»»6n5. flftlS©*^ -fftfc 

[0 0 7 8] ft*, H*S©J12!i7 t^<PI#lc, BMP? 
<D?-bm (SS(l^i).8 0 9 a, HH>« (Kflk 
so m#«8) 8 1 1 a^6©«ISL{cj:0Mcll©ElR]**SLn-5 
^t€:l»<*fe4e)tc«. H**W*©««36»6+^ftffi»i 

^coign-± > HP***fiT-r*fc*+»ftreiB*«tnft 

ttKICJ^U, »»*»60«3t*fc»4«|«3to^i#-r*ft 
L. jgaftElpJttSB*E«:S-&*fc«>fc, jRUv-flSL 

[0079] mm<DM&9) *%woz bizwiomm 

©i^M016 (a) (b) *ffl^T«WT*. USS© 

®H8 t±<mm\zLx. mi 6 (a) tai 6 (b) 

©¥ffi0©HH' 

KfcHTte, *ffl««©BBP«825©*»*3 0fcflieJK© 
*jft*824*«»5jSO*, mM<DMm8 tSftoTH 
y— tt. iTISCHH 
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t^-d--©. i:;u^y:/£-«K$w-f tym\z- 
[0080] mm<Dmm8 t±<mm\z, mmm 

<oy- b& 8 0 9 a. KH>» (B*« 

8 1 1 a*>&©*jMc.fc9*fi©Effl**ftft'"& 
«-e-tf«tir». sat. «*©ss»»*i»<^t*BWK. 

ir>*£Ktt, EAK(r^emK«ffiV». ^-©ftEftSi© 

U aiSfcEfa#»SE«S-l±*&«>lC, #'JV-fcL 

[0 0 8 1 ] WJD ^7XlS±CITO^ 
jj'lWIU 7#b'jyy57-f-ttitffll>T, IT 

r©±(c i tosx/v^u 

v 7 tf > * ffl ^ T-52 5 w m © (5 ft W Otttt© 7. ^ 
— 9— S3. 5/im0«^TMl/fc. ±TS«IC^il 
EfaSi (BjSfb^aSS E 12 11) *a*U 2 0 0 

flit. ±T»«fcvMJ*;M*«aa«£Sfc. XYtt© 

SBMfcSitfc. S5f^S75tt A n #0. 096T'lfl*^m7j 

3HBtt£4 5" «»*Tft!i»3:3ttfc. d©ck5tCLTf#'D 

i^3> h5X h kijElitfnfc 
«ft«ftt**ft€>nfc. Sfc, «3£&a>ailtt2Fl4]lc£ > /> 

[0 0 8 2] (JlSg0iJ 2 ) T«©»«©S[fl:S/ U 3 >R 



(18) 

34 

KHoaasmsLfcema. mm&n t±<mm\zv 
tt^^fctJEowMTtfc. ->-;i/h*ffl«a«o 

x% h^x b<Dmmwmzfc^mntz.mft¥f& 

[0 0 8 3] T*)V7 7X^VziymWkY 

io 7>/^?7K (TFT) J&«?i®fi 

tft->'J3>- ^kv'J^V-y- hSfoaS, 7 : E^7 

Ltzmm i ToaatSEtts-tiTts*. -n^^s^i 

» 4» '6 \Zftfo-? £ {iBlC. -ffl#5jimT, 3.?(im© 

aica&Efint (Bift*a»sEi 2ii) zmifi 

U 2 0 0-0. l«rWJ0S»K«*ffofc. *S^ffltc-> 

n**o. 096T. mnm&Js&ififk<D*-??-y 

0<J1 tmmiZLT. illfflAndi^tSidifK. 

30 a, mxmtusft<D-m&&$:^n?nm<Dn{®ytttz 

-5J:e»(c. <B7 l efficoa)^tilia:iza^(D-&fi«c7)ilffilfi2: 
4 5° attTftfiOtJttfc. ^C±5CLt»5nfc;^ 

40 [0 0 8 4] (H!6«4) HJfi«3 t^<ra«KUT. 
TFTl«*Mb, I TO*a»-^(C0 7 (e) 
»5«t'5JS:«a©«t^»^2 1 9Sf^j«Ufc. r**>* 

jE*»©a#«a©»fta©^riRit:»oTaao«:ti8s 
^2 1 9a<j£«E-r*HsR*asmsu -tnjjjwtt^a 

\z lt% snfc/t^^oaAWt**-* Lfe tc^.'i 

[0 0 8 5] (HJfi«5) ISifi«3 t±<|SiatbT. 
50 TFT»*ftfPlSU 7*hiJV^57^-SJ8Wy. 
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-h*fi«K©-«*08 (a) . (b) KjR"r»tt®J: 
3l:i7f>^t> Dfl«£#fi!tLfc. i^tClTO^X 
/Xy^-T*JlifCJ:D«il*WCH8 (a) . (b) ©«fc 
5tt*tt*»fc. Tttto-fe I TO©-»KfclH««»»* 
Sftfc. 2SJ6«I3££<H*J;:LT, *BjSjS/t*;i<£ 

[0 0 8 6] (|Mfl6) *HI3t4<HifcLT. 

=i> • aft->u^>-y- hfgftfi, 7^;i/7 7X^>u 

IT, V-*«ffiK««3nfcB**«£Afc#©HMK 

ic{tfijcLfe„ mmM3 tmmz. 4bcito^»; 

S©#f&*&£*fjfc-r*&«fc, — 53**5 umT, 4 m 

»*«tcsaE(^(^ (sifttaBSE i2ii) && 

*U 2 0 0*0, ll*Mln«UeJi«ffofc. S«I^HtC 
$r*S#£An*«0.095T. 0i«*A2rt£iPJt0*'??' 

£fc*«fc-3K:, <Bft«©iS5ttt<hra#cD-&:ft«cDiIffl 

&mm*>nrc. sfc, &®mmmzft?fztz\?>. m 

[0 0 8 7] (^j(S«7) ^Jfi«6tra«»CbT, a* 
mm<DWW.<DZ>.mftM-V$) £ T F TStg t * 7 - 7 Jl 

3l:^^6I^Mi5Mlfc. 5}il317 (1) 

53*> p.-5-n-?n*nsjfiij©5afciPi^oT^ , b?;n>d*o < 
•tacjsatLfc. n««6 t^<|s]«nbT, ->-;ww 

**^L<, «F^**jS»t**3t*»Cft©*flt7^;UA* 



(19) 

36 

«iA,££< , » n > h ©««***# t:j£H«n 
5, fl^«©Sifitt£fa£43^T i bBff^aM}-«£<& 

mx\ *»ti»i:ie ) nfcss&f'f7^ u*-->3 >© 

Jl&n&j&^fc. £7c. flM£«©j8iS*llS/'< 

^^[Sj©*./t^;U©4 5° ISfilttt-Dtz. 
[0 0 8 8] (£MW8) 3fe«W6££<H«l;:bT. 

20 lCbTM^©*«^^ai2|S]^ (BSft^ttSSE 1 2 

id ft&ap-u 20 or, ii«mmjiM6ii&fTV>, ^ 

A (^;U^aS3ffio D p«MJ95955) ^KnUHRflS^E / v- 
(B#fl538&«iSS«KAYARAD PET-3 0) 

«ii:*ti/To. 2wt%) , w&ai maz-ow 

y-y^X9 0 7, tyv-i:tUT5w t %) frbtiZ, 

LT, imifc. 5tt=ii*«(C0 V, iH**@{C3 Vt^ 
^±■5 t«JE^EPi)Db^a, /t*;W£jfifcTFTflJA»e> 

fc. *il«)4ndi:*tSiJ«fK. 8^*«Si*£fc* 
ft¥«fcft©tt«7>r;WA£Jl!it>*W&«, «3t«tB3 

#©-i&R«&*n^n»©Hffl3fc£&s«fc3fc. «3t 

S©iij§$IBiEg»©-!ftfi«©5Iffltt$:4 5° «ttTW 

oottfc. ^©ie.tcbT#e.n7c/^;i/©M^#t4^ 
mjz.vtztz.?>. BHECttat Bi3>h^ 
x h ©««**** tj£ti«nfc«ft»tt**»enfc. * 

[0 0 8 9] (HSS0iJ9) *M«?iJ3 tH*CLT. 7=E 
^7 77->U3>j|Ih7>^7W (TFT) S 

UT, ^7X*S±C^«Ufc. uOTFTH *«ffl'J 

y*-h!6^S, 7 : EJl'777vyU3>-^I, K U- 
^>-V-^- ; £U7 , f>l*^KSnT^5. 

so (c, y-h»«klK±H««Bi*^j«bfc. ^tc, ^©« 
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tea *7-74 )i*-mte, t*jA«\ m&^m&hLK 
(inferos, mmz-s/vtzmx&nmmzm ^xmbt 

hm<om^mm. Ti&t>%. •vbvpxmz&mznit 
mmmmzm$i&3\zyttfmt£?>&o\z. 7*hvx?5: 
m^rm^tvtzo zoimxom. mfeoymmmzm^x 

fife, T&frt^ if, *i©3fi#3[I]iiaDjgT^<!: 

[0090] *k, t>7-7 4 )i?-mi$£zfmyem± 
izmwtmmmifr<E>ti.z>7j--rt-? - bm&M&LL 
re. z.<D*-j-<-n- hmit. T?>))i®mtzti<Dmm. 
it&mmzm^xwtf&Ltzrf. ytmimomwtmmz 
m^xh^. mm\z. xji/-*-;i/SMbxin$: 
i^btv -7,mm\zmm-fz>mfhM<DWt®.%:i,tzmmm 

bfc. jt*|fi)S«tLT. I TOSX/Vy? b7c# 

y^mmzmm^rz. nmmstmmzvx. mxom 
mzmmmfom (BS^asssE i 211) 

-;i/»£8fe*b, inJ»CJ:0>'-;HWS:«^S#. B«t 
A n #0. 096T\ RMSR^tttfft©*^? 

-f x^/jn s<4oxt>±< i t^b*»"3 fc. 

[0091] mmmi o) wmmu<DMVi$:m6 

(f) ~ (m) £»S,fc3fc&fflLfc««-£*rr*Ji!M* 

ltc. £©£ 5 \z vxn*>ntz/**)MDmftft&&mfe 

Ltztz.^, KHEIEttH ftayb^Xh 
X:7 ij^-y 3 >©Eftfr*9«£< Jlbnft^-D fc. 



(20) 

■?<? 

[0 0 9 2] (*J£^J1 1) £±<H«Kb 
T. 7*MJyy57>f-SfflHTITOM. g{fc-> 

fg|<!:?&JI&©#- J SRSJALS-4 2 8 tZLI 47 
t7k*>^^fTo7c. J ALS-4 2 8«5t*> 

iC, MftfftSfflNew-Va c 7^^AJfflK ^ 

[0 0 9 3] (KlS60iJ 1 2) *J60iJ3 i£<H«teb 
T. TFTSfit*7-7^M-S«*ffltl/fc. SB 
^lilTJSRSJALS-428$iftl, 200 

20 t*>^€rfrofc. '*-f 5;uay*ft^fcZL 1 4 7 9 2 $: 

&Lfzo Z\<D£5\ZlsXmt>tltzrt*)MDmfi!&&$:M 
feVtztZ\Z. BHHEfctt±<fc<, Sa>h7Xhffl 

mmmE-mziz^mntzmftftmmzntz. 
[0094] mmmi 3) mmm9 t±<mm\zL 

X, TFT£«*ffrSU %=?-7 4)VS>-m. *-A* 

-a-hssffrsu w&MvwmmmzMi&Ltz. m 
mmntmmz, m&a&tmskttzj srsu als 

30 -42 8iZLI 4 7 9 2©*'f7JI/»Sa^fcfc©t 

u nj&m i tra«C7tr>^*ffv^ ft©-«i*« 

ta£#tt£jfflx£bfc<hc;5. PgiSSte«^<7i< < ifta 

S©^b«7i*^7i. 
40 [0 0 9 5] 4) iS*m@©^«€:l2l6 

(f) ~ (m) fc»a±'5fc£tHUfc«fl'fc*r-r*jiMfc 
fiKbfc. Z<D£5\zLxm*>titzrt*)l<Dmft¥r\i$:m 

b<Dmmi#mzfc\,*®nrz&&&mm*>nrzo 
[0096] mmm 1 5 > bs#©— **tR*i*ir»fc« 

^*7i0 5 VEPHPbfc*^tt4 OmsftTfeSMl^ 
so gfeLttfr-olz. —U, 2V^EniPb 
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T&Z, 5 V©(M&«ffi£B]lJObfc»&tt. 2 0ms« 

-em&ytmtmfeLtzo n © & 5 c/t-f 7^«s£*Bnip 

UTi5lt«. tommSttfi*L<1l*Z.£.1fitofrr»l£. tztz 
U A'-f77i)£2. 2 V £F-Pjtabfcli£, a>h^7 
Mi/\*-f 77ttflE£EPJJDL&I^O V©££©2 3 0 0* 

nocfiTi/fc. ^nttii*flia©3t»n*«BH 

KLtztZ.*,. 3>h7^ M*2 0 0 0 t&^fc&ftZ 
Jjnb7ti§£-et>. 3 oins*lr»il>t**«ft3ei/fc, * 

*3> /H7X1E2. 2 V£EP;bnbT:fc£, 5 VGDSERj 
«EE£8»H]bfc*£tt. lOmsitlMWSSL 

[0 0 9 7] (*S£#J1 6) tt^-U- ©i«££ 2 u 
mtU *K&Effllft$iiiaefflllg (B«ft*a»SEl 
2 11) IC^A. 7H>^*£l&bfc£ttttt. SS6t&J9 
if<l^il;bT, fP*Ufc^*;HC, B#r*S*ttA 
n*«0. 1669T, ff**g;£ft#||©^ B B B *;m£riAU 
ifillfc. &a&«3££<E«l;:bT, ©-$*«« 7 
^;UA, IS#©-&fi«, 0^>W\ ttB/t* 

ft^isifcic^, PitwiEtEttfc£A/£*fc<, issa> 

tz. «3t«©Si8«i*lS]fc*^Tt>. HFH«fl-tt 

1 7ms ©5*.&¥©8. 3m s ©Iffl, 

[0 0 9 8] (!8Jfi«l 7) 'H«S«3d:^<ra«fcbT 
ffr«Lfc*ft/t*;HC, A©-ifiB©*iff 7^;l/A(;:#A 

lilt, ra#©— - #©— &fi«©3ffl*li©ra 
©HGSttEl l 2 I'jjVftiiOT&S. uCipiati 

[0 0 9 9] 8) «»«3t^<WI*irLT 

»l«lSfit[/fc. *3tttt©7^'j;H»JBt«^T, fttt 
07^- y--©^t>0C, 152*5/* mT, U$*3tfm 
©Bgft«i©g6fiS:ffjsSLfc. £iS0ftM*&SEII£ 
^bfci^^, 3lft. in*&fc«k*:7P-fc£©i* 

##*«#&nfc. 3. 7/tm©7^- U £85 



(21) 

[oioo] ^oj:5icbT#e.nfc/^;K)!)ftft«ptt 

[0 10 1] (H1EM1 9) £J£0I3 fcHfltlCbTTFT 
£#7*S«±K:JBJ*b&. ifflTFTIi S«#JJ;0 

©7^u;n»fifi*ffluT, PDd!i»«*«tj«L, cetera 
«©^tt077'j;n»^*ffl^T. ms©iHiei^«^ 

'J**"3*©#9-7^;i^-MRftJB*U 

[0102] ::t, 7*h'jyy77-f-*JBHT» 

(CbT. i^*©*fi(CSittl3^8i (HIft*tt»SEl 
2 11) £S*5U 2 0 0t\ llttminMRflk&fT? 

fee X«SHi;:'>-;Wi!*&tf u snf^tcto^-;^ 

JB*r*JfcErttAnj&t().083T, 
30 -eSikbfc. E3^©-jSft«<h-»©-iSS^^a^a-& 

*«lCte$ B |»©And<h*#£*#b<, 
^5^W^A©ffi«7w;UASrftS0Ottfc^, 

[0 10 3] ^O«t-5»*bT»&nfcy^;K0Sft«rtt 

>tis©Sj§«i^^(c*5^T ; t)iig^gi5^tt^<, ns.(Dm 

[0 10 4] HSSritTffbT^-feti^. HQ 

gp*^(.v^;i.Tj.e.nfe<t'5^iiiB[^©an««s 

[0 10 5] (3ISS^J2 0) &1KM1 9ti<RII:L 

t. tftsis, t>y-7j)i?-mfazmnvtz. mm 

so l : i*6i : 2l:a-3itli, ^ji8P(Ci5^T«ffl« 
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I^-Sxli: ©«.-?&-§>„ £©tttK7.-^--y--«— 52**5 y 
[0 10 6] ^©<t5ICLTf#f,nfc/^;KDSft^tt 
Ett < , iS 31 > h 5 X h CD^«^#^<CS^ffinfe«^ 

[0 10 7] (HJgfliJ 2 1 ) §liSS0iJ 1 9 . 2 0££<|SI 

DtC, 2gg#©«ffi*A«KttenTl>*££©*T?* 
ofc. C©±3KbT#&nfc^*;W©«ft«rtt£W£ 

©8ifi«#fifc:43^Tt>iit^aH!mfc<, Slosnfe 

[0 10 8] 

#tt©«J:l/>JIM*T»»5. » 2 OS«±0««*«SB i ©a 
«±©«ffi©±«£#SB<^ dof i©li±©ti 
J:DJ£< LT$^>. Sof 1 ©3«±©«ffi©-LS»£# 

©ffi«ttt«©x^— ^ig^©«ifi*5. ttUMP 

is. nmt&wzttVTmtbizztmmztkc. s 

fc, nffit«t*EiRi»»ianc3t#-UTt>*L<»<ft 

aas!k:*^Tt>«Btt©«nfc*ftA*;usfp«-r* 

mi] (a) *5sw©m6©»»in*»t«iKaa* 
»e©^BK^^r»f®giT^?.o (b) *mmmm<D 

(c) *fEw©Hifi©»ffi i »cfett*iatii**s« 

©■**«©»ttS*-r¥BiBT*5. (d) *38W© 
*S*T i PiBHT»*. (e) *f£WO&m<DBm HZ 

£tt**aa*sii©H**ffi©8u©»tt£^-r¥8BBi 



(22) 

42 

. t&s. (f) #5ew©iti£©$a8i \z&nz>m&i&^ 
(g) *3£w<Dmm<DKmi i:*it5at B B 9 «*8f©i 
[02] ti)*mw<Dnm<z>Mmix.ztmffi<»M&3\z . 

So (W*«W©*«6©»S8i&^«[©»S8 3k:*iit 

io 3$ag^gB©Hi!l«a©^tt£^$ £te:fi!}©¥B 

^*3tt5iKSS*g«©H*«S©^S:^t" S'J©¥® 
EIT'*5. (e)-*5S§8©mS5©»IBlR^iSfi©»S8 3 
lcfe^**ft**8«©H*«a©»tt**f9]©¥ii 

fc*3it-5^sa^se©H^*ffi©jg^**-r$e.tjsij 

©¥ffi0T&3„ (g) *56W©HJ|©»SB l lfc^Jfi© 

fc»J©¥ffi0t?**. (h) #589i.©2ll6©fl&ffi 1 fttfH 
20 SS©PS83t*5lt5«SS^S@©H^««©^<£^ 

■rsfcse.fc»j©¥ffiHT»*. (i)*»Bj©Hffi©^ 

IB l RZtmmoMM 3 i:«(ti%jiafSt®lX8S 
©^4££*-r£fc3 £l;:ffi©¥ffi0T£-5. 

[0 3] (a) **^©mei©}g«2fc:*lt*JSa*^ 
SlO«)S^^tftlrIiTS^. (b) #fPJ©^y£© 

p®2 t*tt*«aa*g«©«j«**-r¥ffiHT?* 

So 

[04] (a) *^W©**^77.BB[pI©«-&fCi3tt 
**ft**8«©*j«**-r»f®H-e**. (b) #38 
so M©* i &^r.7^El6l©«-&fcfeW**S**S«©« 
fi££^;T 5 FB0T&&,, 

[05] (a) *%m<Dnm<DM&3 vi&tt&maatm 

g«©^fi£2r*-r»fB0-C$)-§). (b) #fg|H©H;66 

©jg« 3 tcfett^^a«^gs©igfi£^^-r¥®0-e^ 

[0 6] (a) #56W©HJfi©»ffi3fc*s^5«a«* 
g«©H««ffi©^tt^*i-¥iB0T*S. (b) #3i 

w<Dmm<Di&&3 iz&vzmik&TK&mtDWMmmv)]® 
«&*fffi©¥SBn?**. (c> *mw<Dmi&<DMm 

40 3£;m***fi«S£«©H*««©»tt**-r*fcte 
©¥ffi0T&5o (d) #5SW©^Jfi©»SB3K*tt-S 

fSa*^^tt©HS*a©p«2r*-r$ eicte©¥ffi0 

T&S, (e) *%9!©|&Hi©ffi?ffi3 KisttSSftSSi* 

^s©a^«a©^S:^-r*fcs ^(cftfi©¥ffi0-r* 

So (f) #5SW©£ilto#a3K*Jt*ttlia*£« 
©H*ma©^tt^^TSiJ©¥B0T*S. (g) #56 

wom&omm 3 £«t*&ftji£^&ff ©B*tt&©jg 

so 7i$6(c!3iJ©¥®0T-*«». (i) *%£©£%©}&& 
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3K43tf*iSft8^gB©H*««©9J©»#£3S-f¥ . 

Bar**, (j) *%wv>%m<DWtm3\z&tfz,m& 

ft*Sg©B&«ffi©fi&.©^tt£7rf 5 Pffi0T-<&5. 

(k) *5§WO^i(iS<75PSl3^*5ltS^S^g»©H 
*MO»tt6*T¥iSaT»5. (1) *5EW©HJfi 

«s^t¥ffiiT$§. (■) *%w<Dnm<DMm3\z 

[0 7] (a) *3SW©*ifi©»*3K£tt*iK«»jS io 
gB©H*tt&©ffim£*-n z B0T'£&. (b) #16 

tt&jrrfl&cTiBBiTas. (c) *mw<DMM<Dmm 

<£>¥ffi0T&&. (d) *5£WCD^M<Dl&m3 IZ&ifZ 

T**. (e) *36W©**©»*3fc:fett4»ca** 

3. (f) *««©*!£©»» 3 K;|3tt*«aS*8fi 
©H^ttffi©J£tK£^-tS'J©¥®0T&£. (g) #3§ 20 

w<Dmm<DBm3 \z&tfz>m&&7fimm<Dwmnm<DM 

ttS*r*fc»JO¥ffiHT*S. (h) *SS9J©$&i6© 
fcS5C9J©¥iB0T?»4. (i) *36W©H«©»* 

**ga©H*mffi©te©®«*^-r¥®BiT*^„ 

(k) *£H0*ll©Kft3£«tt«ttS£jMSB©B 
^m@©JEMK£j*T.¥ffi0Tfc£. (1) *5S9!©glJS 
©»H 3 K:m*a«aa*8B©B**K©*fcgiJ©» 30 

(m) *mwomffi<DmM3iz 

(n) *%W(DmM<DMn3\Z&ll 

¥®0T&5. 

[0 8] (a) **W©H*©»ffi3t:fettS«il** 
SB©ffl©«/££^T$Tffl0T-&3o (b) #5693©* 
SS©^SI 3 lc*W**Jt**S«©ffii©«iS**T¥ffl 

[0 9] (a) *a£W©^lfi©»S8 3»C*^S*iia* 40 
8B©9J©*j«£3K?-»rffliBlT?»*. (b) #^BJ©^I 
*E©^M 3 £&l*«ttAX*£B©9J©*ljft&*'i-¥iE 
BIT**. 

[010] (a) #389§©ffclS©#»4£i5tt*rea« 

*s«©*j«s*-rwiBH-e»*. (b) *%w<Dmm 

©»*4 »C*tt*«a«*|g«©«lriE**-r¥BiHT* 

[011] (a) *ffi^©Hlfi©»SB5H*^*jKaa 
^SiOM^^tiiiiT^?). (b) #fgaj©Slffi 
©»*5C*^*ifta**S«©1«***-r¥iBHT* so 



44 

So 

[012] *%9J©£ft&0i| 1 7C*»t*«3t*oail 
M. El#©-j&:61£©a*B$llk — 5i-©-SfitR©iiffiW 

[013] (a) *«M©^je©»*6fc*it*i«a* 
*««©«jjit«-rKMH*J:'tf¥lBHT**. (b) 
*5891©^S«5©®»6 Ki5tt**a«j*£fi©«JS£;S 

[014] (a) *f8M©^MS©»»7»c4stt*}«aa 
SglfflDSJ^tSflETS?,. (b) #»9§©|giS 
©»!B 7 £;fett**«a^£«©«j«fc*-f TEST* 

[015] (a) *5SM©^M©»ffi8fc*itaata* 
*««©»j«**-r»riSH-c**. (b) *&w<Dmm 

<DMB8 £&tt«£Aft*&B©tt/$ewr¥BB?& 

[016] (a) *sen©nifi©#iB9k:*tt*«Eaa 

*S«©*ricS^-r»riiiHT»*. (b) *56W©HJfi. 
©»S8 9 icfctt&^A*^@©«/&£*-r¥ffi0T£ 

[017] (a) ft#«K:mt*«BS*BB©»J««: 
S?t»fIBIt*5. (b) ffi#0gfc:fett4*taajS8« 
©W^S^-rVMHT**. 

[018] «i!*w»c*stt*«a«*s«©*j«*^-r¥ 

[ft^©ta91] 

10 1 — 3HS«. 102 — £B*£. 103 — 
BAH. 104 — B$BB. 104 a — v"-JH*/B 

mis. 105 — f&BB. 106 — m&mnm, 1, 

0 7 — TflJSS. 10 8 — * ash 5 -. 1 1 6 — 7. 

i i 7 — ±B£«©*A©ffifli;£|RK 

118 — T«*«©*a©IBlRl*lSl. 119 — ttttT. 
^—3—, 120 — 121 — ra#©-&ft 

k. 122 — ft©-ttffifi7^;uA, 201 — mwm 

tt. 2 0 2 — #BBS. 2 0 3 EfflK* 2 0 4- 

—■*««, 2 0 5 — £8M. 2 0 7 — Tfi'JSfc 
2 0 8 — BA£>?. 2 0 9 — y-h««, 2 0 9 a 
— jfeSEB^B, 2 1 0 — y- hffifflB. 2 1 1 — H 

i"f>m«. 211a — vkmmnm. 212 — 

2 13 — V - 7. 2 14 — * 5 - 7 -f 

21 5 — mytm. 2 1 7 — ±bs«©«a 

©Eft;£ft. 2 1 8 — T<9JS1£©j&A©Efr;£ft, 
219 — tt^X^-iJ"-. 2 2 0 — 2 2 

1 — ra#©-&fi«, 222 — fta-tmB?^ ;u 

A. 2 2 3 — IH«, 30 1 — 3 0 2 — 
3 0 3 — EffiOt, 3 0 4 — HSU*®, 3 0 
5 — ftBM. 3 0 7 — TB*K. 3 0 8 — 
f. 3 0 9 — y- hBff. 3 0 9 a — j£3SIS***«, 

3 1 0 — y- kmmi. 3 1 1 — h* u-r >m<s. 3 

lla — gfcftft^BB. 3 12 — ¥*ttR. 313 
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— V-XWK, 3 14 — 137-74 )\>9-M* 3 1 

5 — mytm. 316 — 319 — 

— y— , 3 2 0 — 32 1 — E3#CD- 
feftlg, 3 2 2 — ftcD-ttrttfftX^A, 4 0 1 — 
3H£& 4 0 2 — 4 0 3 — EAK. 4 
0 4 — S*«®> 4 0 5 — filHR. 4 0 7 — T«X 
«, 4 0 8 — ttA#?. 4 0 9 — y-h*«, 40 9 

a — jtaE(a^«a, 410 — y-h»»R. 411 — 

-FUf>*«. 4 1 1 a-HMWWf , 4 12 — 
-*mWWk. 413 — V-^fS, 4 14 137-7 

4)\>&-m* 415 — mytm. 41 6 — xju-#- 

;U> 417 — 4 1.9 — tttfT,^ 
-it-, 4 2 0 — SlftS. 42 1 — es#<£>— i&fi 
fi. 4 2 2 — HcD-WrttfS? JUA. 5 0 1 — 13 7 

-7 4 )V9-WSL. 5 0 2 — «IfI> 5 0 3 BE 

AK. 5 0 4 — iS^*@, 5 0 7 — TfflJSS (TF 
Til) . 5 1 7 — XU y K 6 0 1 — T«»£ 
(TFTMR) flD«3t*©aimo*rtl, 6 0 2 — 

±flij*is {t>7-7 << )v#-&m <du%m<d&w&(d 

3SffcU- 6 0 3 — Tffl«« (TFTXffi) tC&Dotf 
•O^lft. 6 0 4 — T«*« (TFTS1S) KJttOrJ 
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. +a«ico*[*] 7 o i — sm&is. 7 o 2 — #am®, 7 
03 — eak. 704 — mmn®. 705 — »m 

0t. 7 0 7 — T«£«, 7 0 8 — i£S#T. 7 0 9- 
-y- 7 0 9 a— jtafcfc^ttB. 7 1 0 — f 

-VmmWk. 711 — HH>tI. 711a — Sfc 

mm^mm, 7 1 2— 713-v-xt 

IS, 7 14 — #7-:7^ Jl^-Jf , 715 — Wt 

m. 716 — x;u-*-;k 7 2 0 — 7 

2 1 — Bgfrro-ifcftlS. 7 2 2 — fL<D-Wffi®7 4 
;l/A, 7 2 4 — 80 1 — j§BJ»S, 8 

0 2 — &ffl«ffi, 8 0 3 — BEfaflg, 8 0 4 — jSSSi« 
®. 8 0 5 — £■■(. 8 0 7 — T«S«. 8 0 8 — 
SfcJi^, 8 0 9 — y- h«ffi. 8 0 9 a— ^SE«# 
«ffi, 810 — y- MfiiftBt, 811 — KL-T>« 
«. 811a — Ifttte^WS, 8 12 — 
8 1 3 — V-Xli, 8 1 4 — 

8 1 5 — jfiJtBt, 8 1 6 7Ji/-*-;iv 8 2 

0 — flBt«. 82 1 — — ^©-jSftffi. 8 2 2 — 
-Bg^©-jSfi«. 8 2 4 %Btt*t&«K 8 2 5 — 

nmmn&. 8 2 6 — Eaci«ifi, 8 2 7 — ogams 

mm, 8 2 8 — 8 2 9 — ftffi? Jl/A. 



[01] 



[0 2] 



'[0 3] 



(a) 



0>> 
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4%&32002-287158 (P200Z-2871 58A) 
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(28) 



[0 18] 




(51) Int. CI. 7 

G0 2F 1/1337 
1/1339 
1/1368 

// G 0 9 G 3/20 



3/36 



5 0 0 

6 2 1 
6 2 3 
6 8 0 



F I 

G0 2F 1/1337 
1/1339 
1/1368 

G 0 9 G 3/20 



3/36 



5 0 0 

62 IB 

6 2 3D 
6 8 OH 



T-73-K (##) 

5 C 0 0 6 
5 C 0 8 0 



(12) ^mm s* jibs 
(12) ^mm mm ism 

(72)5B«B# riOj IfBS 
(72)»H# *JI| #<k* 

a2) ^mm ¥# 

5S£*ti*i 

(72) »* ffl- 

Jfc££B*iE;£2TB 7#1^ B*«$(tt 
5$#ttl*l 
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(29) 



F*-A(##) 2H089 KA03 LA09 LA12 QA12 QA16 
RA05 TA01 TA02 TA09 TA12 
TA13 TA14 TA15 TA18 

2H090 HB03X HB04X HC11 HD14 

JA03 JB02 JG11 KA05 KA11 
LA01 LA02 LA04 LA05 LA06 
LA08 LA09 LA15 LA16 MA01 
MA11 MA15 MB01 MB12 MB13 

2H091 FA02Y FA08X FA08Z FAUX 
FA11Z FA35Y FA41Z FB03 
FB04 GA01 GA02 GA08 GA13 
HA07 JA02 LA19 LA30 

2H092 GA05 GA13 GA14 GA29 GA33 
JA01 JA24 JA34 JA37 JA41 
JA46 JB22 KA04 KA05 KB25 
MAI 3 MAI 5 MA29 NA25 NA27 
PA01 PA03 PA06 PA08 PA09 
PA10 QA07 QA15 

2H093 NA16 NA31 NA41 NC34 ND13 
NE01 NE03 NE06 NF05 NF11 

5C006 AA22 AC21 AC26 BB15 FA22 
FA54 FA55 

5C080 AA10 BB05 CC03 DD05 DD30 
FF11 JJ06 



